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teyj* ^ *2 ^JuJJ ^UUI o j^IaJI ^jL%wj I at^l <^3 a? A?£j1I jU t 

I : y> I »l^l ^ I sl^l ^ >J>^I 


Q l> =| sL^I ^ i? A^sJuJJ ^*5" J>\ 


i^g ^jLU I cJliil I * 2i ^1 1 






^ I f*? 0 ml I i »i H i i I A^tjdl I b b£ I *1^ Aj * » 7 »aJ J I ^1 1 ^ I a 

. I Aj>cdl ol^l ^ 

: CM JlJL* 

t £ 

i ( Y i N ) = I o I ^>cdl Y i + V = i> S jil) aj^jJ-I <L5" jll uix 

c\ , t) = v 

j-^ji 

^ Y + = I j 



*\ + i = ^ j 


j - V 


->> i + ^ f = 


o = U + ^ 


£ 

<*mJ l d l 6 ^ aU Ajjrfw^* I ^1 I 


o 


^ = 


^ L _ + ^ r 0 ( ^ Y1 + ^ V ) = 
o 


Yr,t = 


\W ^*\ + Y\ 


: & JgVUl ^IajVI JwaU - Uj\j 

«■ (■ «. 

AjjIjJI -fc i || O ||=04 || I || = I 4 orUjjLo J-O orL^-^JO O 4 I 

• &A> Ij A-l 2J2 j L^>J l> Lo-^-o-uij -UA jL^jdll jlA£ Ijb j^2^u I ^jJL-aJI 


ISLulSLdl 











o x I * j_j o <m*dU ^ I Oj~iaJI o_^ 


^ (_* U y I ) = v x 


^ c » 

4^1^ I i l I ^A)1 ^ * ^ . '> . C 'b^>J A &mSmA ^ C«> 

: ls-^ c?^ l/ 1 *-’ cr^b jJI Sj^LL 

£ £ 

C— > AJH-idl I j^5J I 4-*jJl I J I j J ^ I ^mmJ » iOmii* ) I I I OtJ IS* 1 ^ I 

( l’ ^ ““ £ * LojT |^£ bl^l ^Jj ^l^J^fl (jl^ l o *JJ t I ^ J X « r^? 1 1 *Ujl^JI 




tX T~ oi>> 

(IN ) J 5 Li (t.)JSLs 

t «■ «■ «■ f- 

jli . . j^j ^ ^ 1 1 Lgjb*^5^ jl o ( I f »A>I j IS* ISI L#l 

^ ^ ^ ^ t- 

= . X • = O X • = • X I 

: jLw»l> uvf>wd ^(jS^fl o jJa)l J-^l> ubjaj 

: (^) 

( CJ X \ ) - = \ X O 


(f 

rr 


I^£^j[jl 5 \ £jl 5 [jl 5 \ l h. i^i I 







t- ^ «. 

X o dUI tJ’Lj.Aj I A J? ‘>*^\jfc ^ ^ ^ tUw ^ U- 1 dJtjb oLjI ( ^C_j 

. ( £• V ) jJL^aJ I Ajj I jj I I j^u >_> 


^ x 



ur) jsii 

:(t)^U 

4^-^lil &j»& {j>j £ * ^ ) I 4^cjdll jLS* t i^jIjj 1 3 1 

f O t o ,^^__ A £ 

j Li uj^J Li I ( ^3 j i ^ A * = -Jb j I = —ft j^Xo * I I i^gj \ jj 2j L> ^3 &j I jJa>^c 

I \j0 I 4> j j JU & — —ft l> 

. (( ^ jitUA J I <*J*jd I L*j *L*aJJj ^ ^cJ^o Li*it I <*-> jJa} I )) 

= I X | : 6 i J 

^3 Uft ^ jjJ t orbj->l (JJ-£^jd ^JbL^VI O j-JaJI J-b-gJL> l-o-S* 

• jLft^o JJ-^ iyLdl ij^Iadl ^Jgju j 

= 0) 


£ w £ £ 

< L . ^ U- 1 ^ ^w«uLbd A.-a . 'T t I 


( 


o X I ) ^ = ( O 


) X I = 


X ( I r ) 


JLS” lil jl ^j^L^aJI 4_^jdl LaOLS’ jl o . I jj» ,j\ j\—£ lil : jl> ^Jl 

. jj^>ud O jJaJI J-^>U i^AjjJU ( j-a # ^OuL* AJjIiiJI Op * _yt^> = |» 


ISLulSLdl 









( ■ (■ 

O 4 I jl 


+JU jVlj 


: jLJl> (jJLfc jJU& ^ ^ i iJ\jjJL^ j*S> <jl^^J£-a u 

i g - ** ^ jj&J o t I ^ uj4j>^jdl jaj ^jJLoJI LjljJI jj-i * ji-o < j» CJ*LT lil 

^ (■ 

Oj~iaJI <L)l^ 5 ji?Ldl £>lj) o i I cA^tjd! j\j (_gj k . ^> )l I 

. (if) J5Li^ L^(a^l^LiJI 




(tr) jsLi 

^ C ft l>ui) = y x I jlS" lili 

^io &Jl>^)I 4^-0 ^ 40 4 I LTU 5 I Ljl^JI j^Li — ^ L**-> 

: jli 4 ^U*JI JlJI d JO UL 4^1^ I ^jJlj 4 O 4 I j-a *}15* (^iJI 

^ (o i> o I j> ) = o x(l^) 

^ Ui>yl ) » = 


( 


X 


>r = 


j 4 0 X ^ ISl V 

o *■ *■ 

jljjjJI &L^I ^*ojj (-O — ^ A * ) jj £\ > o 4 I j» ca^jJII ujj I (j^LJS jLi 

^O O I J-a Llo-a 1 4> ^ * * I 6jj*OP*il ^j-i-oJI <LjljJI j*0 O ^5J I j-a 

I i Loo j O x I j» <L>vLl I 6 1^1 j I ^ I 4 ( £ £ J^Lo ) 1 ^ 6 J J-O^vl I ^ j-i-oJ I Zjj I j } I 

. Cz X I ) 4^dl A&i 


(f 

To 

l > 


£jl5 loll i n ioJ I 











X ( l r ) 


(U) JSLi 

(^T~) [u-‘uo i> v 1 1 r | ] = 

(■ 

ij ( _* l> CJ I ) | j» | - = 

(J ( ^ 1>(J I ) j» = 

C^J x I ) f = 

i)LAI ^ LiS I ijjiaijl 111 I 

: (X) S-jjJiJ 


— > x O + 


X I =, 


£ 

oL^jlo o*>b* 

- x ( O + I ) 


= O i 


: fl jjVut ^UjVI <- 0^' (jZxaIS 

f- t c 

\ || = I L-J 4 I (j^j j JLm ^y j^-C ( h A^-^c-JwO j-^JLju 

d.A>l^ JLLC j I I ^ ^ 4-^j 1^1 1 

: ubjAlJI ^ 

t ^ c 

_jb L> o I = II o x I 


ISLulSLdl 









fl 1 1 ^ I 1 lj) X <0 2wyu A ■> l *iu ^ l *i>u > 4 * <0»^>J I 6«Ub £* I *j> 

jj e ^ (■ 

^ CjxJ t caaJL^lS' o t I uj4^u JJ I t w " ^ ^ ^Jl I ij y *«1 1 

( £ 0 ) (_f* * 1 ^ (_ w “ • £> d 1 1 p Lill I »wJdl I A^ L*»**i<Q 



r /f 


Jkl> < 



UD 


(to) JSLi 

: dJ&jM AjMiAiM 

jlj jLuL*i-» jUL^I j * ,j-( j ji 

^Jlc- tjrUbL^^I j-) JJb ^3 dJt> jJ I l <a t 

. (n j5Li) 

* ^ j jj-o J5* Loj^x H j 

£ 3 Jl> jJ I ^u>sJwo JpL^u C^ 1 ”j dL^I i-L?^ 

_jJ>u ■^* l ~bJ & I jj lj^ £ mLLC> I Juj I dwLt Ld 

I AaOJ Li) I ijj I^J I J -^X» jJ I 

. ( ^ 4 -s ^ 1 Jjru ^yuAll 5 -^jljJI) j ikiJl -Ua U-jJLu 

c = ^ x jl ^i 2 j (O) J5L* ^1 £j>Jl 


(f 

TV 


I^£^j[jl 5 \ £jl 5 [jl 5 \ l h. i^i I 







^ = t X : ColjJj 

-o* = -s^* X t 

. ULUI ittsJI olfcUll ^ ^jjjJI y^J >J! Ja>V) 

OL^vJL- 0 ya <LX Jj&J [ ^ f 4 } 3 -L> jJ I ot^cjwd jl JuJuX JLflj 

: J y^J ‘ J>>ta ol^jdl y*J y Ja>'}L» 5 jl>^JI 

. & dl^l ^yud)l j*X J "'^ y>J *^“ yo jljjJI 
. ijjljJI ^*X J^u yo jljjJI 

. -V* &l^l ^yLaJI LjljJI j*X y>U %L y* jljjJI 

• ^ j e^i 



I + -s*" 

V \ 


: JuUIaII JjlViU y ftr x 1 ) 4 a 2 a]| £iL£ j«» 

^ «■ <■ 

,5 ^s- JuL>cdl J^Jb^ll ^ jLxSy V 4 I uj4*^l <jl y?yU 


^ ^y> = y> 

: (1 *\) c^juLaJI ory^^laLL} I ^IjL^x^yLf 

( -^ Y o + ^ ^o) x ( -^ y l + ^ l)=oxi 

X (^U y i) + -*• X ( Y vJ) + ^ X ( y ^ i) = 

x^r ( ^ ^i) + 

1 1 -) (y v i) + t ( v o y i) --- 


t ( ^ I - o I) 
\ • r y-\ 


X 


ISLulSLdl 











-j* ' ) Y + 0 = 


: IV) JUL. 

{ t i t -*>■ ) jl J*jh 

: C~> <— > <*j^dl ^jS 
O , i + f = I 


(jygj«cdU ^1$) uuJLLJI uU 4 >jII 1 juxkiJI L? lt |»lill dltll i>L**o uytj 

. ^jjjL>wi (jrULLia5" 


J— -Jl 


fc (0 X i - >Y x r) = o X 


t U = 

. '&*> Lm^o oL>j A =: ^ x — — wJlJL I ^]s*m • . 

('*') o-^j'-*^ 

. I <_j . i c-i j^rjul) ^L-aJI o jJaJI cryt * j*-— ' N £^h» i -> o I ( ) ) 

. t^j _> <u*jdl »L^I ^ io ^ui) ^qJ-I kL JU dUiS* i. «-.. » ■ > I 

c £ 

i i_> djw.LaJJ Jai-JLI uyt < jt^uY 1 • = — > *--> ( |«-m £- • = O I 4^3 m i O 3 -> v--* I ( V J 

• -* i • 


t^jly ^ ^ ^ ^ <* *y lM * 2 iU or) 

• v lM Wj** ^ UfL- 


( V o v \ - * 

T ) ~ \ AJ> '' cJ 

V 

Y <* (*? 


£jl 5 [jl 5 \ l n 1 















f ^9-jS 



UA) JSL* 


< O ijJjl J-i-t Ja> ( _ # Lt <daii ,ji I 

. (tV JS^) 

: Ojjxi 

^JLc, ^ jJ L yj* j> A,?gjiL) ^l*-****. ) L J ? j-2J I j» o j-*j 

^ X </* = ^ <jl ^1 X 4 ^-oisJ I AjI 

J ^ 


I ikiJI ^ £ ji &>% ji Jn^JI Cr* 

J 

. *2 Sytfl J-o s- Ja> lfcU^ip-1 t yJI 

t'* i 5 ^iU! J-«-c Ja> ,£^>1 ik5J o ^1 

. ( t A J^-i) J dkihU *~b yA A&CJ* 

: Lu jJ 

i?x((_ji + ^)=^ x s^ 

A 

O X O I + O x *- = 

J Jjlji v * b^J 

. = O X ol.'. 


X V~ = 1 ? X ^ . 


^Lc U^liAv) ^^ill ilaiJI j^y> j *iaad) O j»J-e V ^LJLj 

. ^ jx) I o L»> JJLc 5 ji) I # «AA 

• = ^ j»-^ ^--c) ^ fi* o' < -^Lr*^' t>» 

. j»jxll IfJI c-w O j ^1 ikiJL SyUI J <*£■ Ja> j(^ lil ii' • ^ Wj'j- 4 *'" bj&*i 


J J 


£jl5 [jl5\ l h. i^aj 1 







: Aiaii! AowuIU S jilt ^ jc lie- ^ c o jjuaa^ait Ajjtjll ^jjjju 

jclc i? t u\4»cdl jy _j> ajjIjJI jy%*j j«o yJlkJI jl <L>L*JJ I j^ 

. AJUjIsj jx) I l m > *> 




d- 1^) jSw 


t * 

2Joaj AmJc] Ijl jj* j LJL2J LJl *)LLo jl LJLc- dlliJ . 3 -l>Ij 4)24 > 

. _J Alaattl ^JU. 4Jw> I*4 j 

. ( 6^ (j\j Sjj.S9**{ | 2jJ |jj | l/L^Ajd (J\ZJll C/VjJ l> ( 4 ItS) I 

£ £ ^ 

Ja> j ikaJI jA JaSLJI J ji? Jlj^M ^ Ajl la>)L i jl . « )! j^j 

: aS*)IjJI jj-o t> 5ji)l J*£. 


C 


-> l> = J 


{/* = 


ISLulSLdl 









: <Uaiil MjtMuSL SjS jLxa 

^^Jlc IgJ L^'JL j»j-jJI c— j <Lkij ^ JaiLJ! ij^*JI J ijb >|| & || — ^ 

. -i? S jiJI J»*x Ja> 

: I ^2JU J 4.yfcjJ L ^ 5 J-HJ I JX *L>cJLO j LwX<0 jJ I Lf 

^ Uo ^ = ll ° x ^ ihii^i 

(_fc l> <^) = 

J ^ = 


( ■»— ra 



( 0 .) JSLs 


A*>Cu* jLjlo (j^L^ 5 -L>j jj£jj 
&J— >j O j-^ j»J-^JI 

jLjuo ^LJ ?Jl>j ^ J^iaJI 

^ j7 ^Jjdl b\j£\ U I 5ji) I 

L ^JU ^ t>[j£\ 

uj4^jd I (j-^ I 

^ <i^xtUL^I ^ < ** 

• {j^> ^ 5-Lc- IL 

^ Jm^U < ^‘' 4-^jJll ^jl jji -UX' 

( j IkiLJI ^1 ^>^1 <ul-b JJL -L*j) 

. (0* Jl *L>j I I j^X- 

£ 

: jl (3^ ^ 


(J ^ 


(f 

rr 


tixJLil 1 1 ^ /^t | 







: JlJLs 


. (Y . N) = I iiaiJI jo* ( r - t7"Y) ^TY^I . o^JI 

-ia> < _ ? ix j <UajL)l is LJI ij^_*JI J^l? jj£ ^5 j ikiJJ Lw.-’JL; SjjtJI #ia> ^»j_c ^ ■■■■■*■! 

. 5 _^aJI 

J— J 1 


{ ^ ^ } ix- j-oJ>%ll jj& ^ j-« Ji* ^ ^ ci yu 

. ( 0 N 6fcX>jJI OL^JKJwd ^0 4*JLj» 4X ^aOJfcbO 

: Lu jJ 

^ Y + = I j = c^ 

'L? X 6 '**' = T * , 

J ^ 

( Y' — j“V)x(-^Y + -j“) = 

^F[y x y - (r-) x \ ] = 
"tv- = 

I? ft l * << l I J c-j L x. 



(ON.) J£i 


5 _jiJ I Ja> I AiiAj {ja 

J ^ = 

V 


,C II-.' 


V-) + t (y: 


^ = J 


J> 5 ^>j -^ - 


ISLulSLdl 


r* 









^ JL3 ^ ^ fl.|| a 




IgJLx J?jJa> £&> <^-11 l£j-^ ^ Ui*^lji j* 

. -X> Ij jpJ+hA 

i) j ^ j^l <uolj aJ&ai) 4,. ; .. » >)U i^ji)l r ji* oL*^ jj£j 5Jli*l »i> 

: j’VI *.***> U5* . . J*3 ^3 ^ 

Ja> I h^Lj>\ Ziaib ^JLo ^ ^ {y> ^ jr**-* 

* 1 ? = jj J j| I 4 JI ^Ij (jjiJI ^ k*H\J\ (j) ^iaidJ t^Ufc 

. 3 ji)l Ja> (j) ^ Ja3LJI J j* J 

^ X ^ ^ j»jjJI 4 -s^-s-o jLi t^j-iJI ^jJLma-o jL*-dlj ^ ^ ^ 

3jiJI jL->w o J*^l> ^ I ^ 

. 1 ^ c- Ja> (j) ^JaiJI Ja^LJI I 



dJjb ^jJL**-* ^S> 5-0 j-o-C-J 5jjJL**ll ^j-aJI (•Jj-^ oLj-xJL^ jj-^ <i<U3 

. l^JJ oL^dl ^ j»jJaJI olf^ui 5j^*J-l oL/LiJI UJ jt-JJ U (J^iJI 


( 7 = 

To 


I^£^j[jl5\ £jl5 [jl5\ l h. i ^ aj 1 







Jl i^Sj-oX wO &.A>j S-bu dUiJ 



--o &l^l ^ £ 

J - = r < (J j “) = r 

j ' w 


J <* = r 

j ^ 


U J) = c 

J v ~ 



>* = £ 4 * = c 

j iJkilJL 5 jiJI Ju>x ia> 

(-> - of) jSLi 


ISLiilSLdl 









( 0 D JlSwl UUj —0 6jL>jJI A-Py , d L r* <L^JL-aJJ <Jj-*-dl ^LJiJI ^ r 

***** J ^ 

. i£JI iulxddl crtU-l 

LuLi JujjLuJl I ^j-iU ^ oL^cd oL^LJdl ^ JmoL^jJL LS* Uj 

&JlcLlU Liij <L*jd r (jj-^l ^LiJI 6jLil C? L L-^3 — « <^*jd! jSh 

I j w 

. ( 0 1 JISLil) JLrtl' 

: Si— pLS 

dtdH j+Siz ^i ( j) Jj-> jl jjjJI ^^Lc- 6jiJI I iJj-Zm* y*-i J^Ll-a ^JaJ lit 

I i|j (I — 0 i ) J5w» ^3 Lo5* Lj* j-o I <^d 1 (j-* LJL) I I . ix> L*J I o j li-t o Ijj ^ 

a^Kjd ^j*4»l (j-^LJLlI i-tLJI ojlic jljji ^ (j) Jj> jljj-dl J***-' -^>j 

jLT (j) iiaidL jX 6 jilt Ju>-c Ja> jlS" IS I Lo! . (o - 0 t ) Jiw ^ L>5" UL* 

. ( — o t ) ^3 L&5* Lj L* » L^-o ^ud 1 



ojlLc 6^1 jljj-dl 

J i? — = r 3Lc-LJI 

J c ' 

(o - o£) J5Li 



jljji &L_^I ^yS>S> ^ jljjjJI 
J & = ?r itLJIojU^ 

j ' w 

(I- oi) JSw 


j iJaidL jA SjiJI Ju>x Ja> 

>^ = J C 

(->- oOJSLa 


cdldl 1 1 1 I 







. S yd I Ja> ( j) ikiJI JaiLJl ij-ojJI J jb ^Js- J^lLj 

: ‘Latfe Ala^iU 

. I ix* ^j^x} I I L*Ju . £ ^Jj Lq»*3 

~&jjSj1\ ^jJLJI dj> j»jjx oLp^-Jl ijj-j-4'l oL^LiJI <iJUJu LjLi 

. ^jsjLmaJI & .ax Li) I ^3 a^ I 

: (\) JLU 

TjA. ^ £ 4 ^ ii?T 4i? l&jji UL* ^ j-i JJ 4 J 4-*JlA? JjJ? A^j- 0 i -> o I 

~ ^ <=r 

. ^Lc I -> 4 I i 4 i —> 4 —> O 4 O I ^3 ^jii\ <Zj \j*>J 

(■ 

. O Jl Jj> JjDI &A£ L .< y^ > I 

J— J! 

(00) ^JJ ^>JU 

(■ «■ 

. <-j Aoillb jlji ^ Y 4 jilt jl Ja>*iU 
^ ^ • V j*j£ j*-^**i <^^k? 



— *► j& c-j I L L^-c. IjJl3 V* & ^ij I Lo I 

Uj Lie 6 L^ I ^ J \j> j Ijj jJ I ^^Jlx S jJl) I 6 JJb j 

0 . c (■ 

4 LJ Lmj 4 i^LJI 

j^r- = jx^r- 


4 lj I j^ I a»w»4mJ L L^nX IjJl 3 £ & >j-i) I Lo I 

0 f- 

oL^I o Jj^ 0 I ^Lx L*^2 j I 6 j-i) I & A& ^JyQ — ajj 
. lf*jx <4^ c^J ixLJI ojlie 

J^£-=Jx^£- 


ISLulSLdl 









£jjUI — -uj £jil j£j-» j» • j» v j* 3 ~ A ■^ > '^ • • 0-?"^ 

^jLjj uJL lfo>c j! . icLJI ojli* »L^I ^ o Jj> jljjAll »yJI »i* •""" ^jr J 

J ^ A- = Tj J ~x (o T[ ) A - 

V Jy pjj^ c£x4-* . • 

J o >o- = J o A - J <» i - J <> r - = 


\ 

r 


: (T) JLL» 




r = _fe 


u 3 Jb t j**« A 


i 


r 


O 1 <U-S 


J-J 2 J 


^0 $ , 


til* a -> » o -> * lj I ^ jj j * J t 0 A 4 N * < \ V 4 \ 0 4 > Y 4 S CjJJ\ 

I JaiJI ^ J5* J^> ^jJaJ ijj^l oULiJI -b-jl . ^s- — ^ I ‘ -> I 

. I ^?U& ^Ja^j |» j» 4 4 -> t o 4 


J— J* 



«> I o 4.i^,L> -Jb I . . 




\ * = *\t + r%[/ = i o = .>1 ^ 0 Jr ~ y *\ + ^ — -*i 


j <^ (*^ 0 f I ^ 


r? 

n 


£jl 5 [jl 5 \ l h . 1 






j I l» l> 6 - j . . 

A 

ft 

j I -A l> 0 = 


~°\ r 


x o = 


r -'- 

r t A - = 1 Y -VY=Axlo-'VxlY=^ 

J l> A x 1 - + ^ U r xTp + '1xlV + Axlo-=^£ 

a ur , 

— x A x 1 - +■== — x oil + 1 - Y + It- - = 

i. TJr r 

r . i*\ = £A + n + > * y + i y . - = 

^ l> o xT^l -Axl-lx W 


1. - VY - 1-Y 




x O x"o)l - VY - 1-Y 


I*** • cyj^ ^ ■ - 


Jl>oxl.+fx^-oxlo-*VxlV= r 

„Jb w 

-2- x o x 1 . + rxl-oxlo-lx\Y = 

\ . 

r . ^r. =r. + i.y - i-Y = 

T[ xT^ - i x ^ - t x‘io - r x iy + r x iv = ^ 
r . n- = r - -n- v - n + oi = 

: (r) JLL. 

ft ft * 

. cJ j» L . 5 j ^ |» I j» 4 4 ^ 2 fl > mXJX> N * * jjj^ I 

La . ( o V ) ^Jjx w Lo^ t I I V* * i V* i N I I 

pjucj JSLiJL >jll dL^^I C-> ^ <- • r*1 7 < <a JLLft (j I ^ ^ 9jJiJ I J 

1 j» iki; Jj> ^jiJI 


ISLulSLdl 









J— Jl 

A xJsJL ■ 3 » ^ fl 1 ^^0 I i j^qbhC " 1 |^j i ~ r .JtajC 0* Y | V* * 6jj flt f p 1^ « l mi ^ 

(oVjSLi)^j^ 



j«— Jl ,y 


0 • N 


(**" -=r ~ =r x 0 • - j* 

’ tj tj, ' 

j* <Sjr^\ j »jj*l iSj^T^ 


0 - x Y • - i? T o + 0 • x N . 
o . 




I x ( Y L t* • ) — 


to /. 


^6 W- = — = ^ 


to 


U) JU-. 


iJLaJI JLL& f _ .t = ^ - -s^ = ^ < + v = ^ ^jJLJI _/>i 

.(>.■>) = i 

£ 

. C ^ * V* ) a)? ^^ iO! ^j^£- .X>jl 

* 

$ liLa — cj <UaiJ J_y> ^jA Jl &ji£> <LLap*«a |»J£ <iJU JLS Jk>jl 

J-^Ji 


( + ~y ) x { Y + Y - ) = ^ i> x ^ . ‘ . 

*tf ( t x N - \ x Y- ) = 
t i - = 


i\ 

lx 


i^g ^jLU I JjJ LU I * h. i^aJ 1 






( -o* - ) x ( -^ Y + ^ Y - ) = ^ x ^ 

( ) x ( - ^ ) Y- = 


x Y - = 


r_^Y) x (-^Y + ^Y-)= r ox^= rS: 


t (Y x Y - f- x Y-) = 


t Y = 


fc Y - - £ Y +.+£,£.-= ^ + Y £ + N £ 


t* + <#+ <# = 


( -s>» Y - ^ Y) + ( ) + ( -J® + ) = 


Y - s L = 


( Y - s t) X ( -V>* Y + Y - ) = Z, X = ijLa^il ^ys. 
t (Y x l - Y - X Y-) = 

£ Y — = iJL^apJll j»J£ 

* «■ 

\ |j a ^yj^> LtufcJ dJsA*} U I ijp ji I ^ I Jl>^L 

. 4 JLlAJL)I <u**J ij 


{SjS***^ £ Aj L 4.12 A> ^3 LjJmuJ ^£^3 6-XX- ^ ^-oJK-a 

. 4J2A1J ) ^uAiJ U ^1 6 iA£ 

^ * 
ik2J I t(^j-SJI ^ 5ijix-o ^ t ^ 4 4 : 

. t$Lx J? ^k> 
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* ( o A ) ^IjaJ I U 4 J2 a > *) 



^^y£» I 4 I 2 ifl.O L> L*A> I j£ i 6 > X ^J A L r^? ^-l 1 ^)l 

2 a 1* a * M a.w<j>J U ^^aJI 

^ X^+ + -^ Xc^ + <} x<^ = r . * . 

<j T ' J ^ 

( 1? +...'.+ y i^ + 1? ) X ^ = 

0 T > 

£ X = 

I Jjbj I A k fl t H « ^j* A|1 t I I 3 i . J ^I^AJLIii) ^ JL A 1 . I |»JX* ^.uii j ^Ul 

. LJ 2 JI 

:(0 )JLU 


Xs> ^ --w>“f=o t ^Y+^“-= Y ^4-^+'-s^ = ^ yy 


( \ * N ) = I iiaiJI 


£ * ^ 

JasLbJ! i j-oj«JI JjJ? A>jl j*J aI ja' J ^muJU J! #ja v j^ >x>jl 

. ^jitl #ife iLa^ve Ja> ^jLt J^Sfl ikjj 

J-^JI 


I^£^j[jl5\ £jl5 [jl5\ l h . I 







• = ( ^ + -^“ ) x ( + ~^ ) = i? x 


{ Y + - ) x ( -^ + ^ ) = ^i? X ^ = 




r£ 


t [ ( \-) x \ - Y x > ] = 

t r = 

Y* ) x ( -v»® + ) = ^1? X *- = ^ 

t t- =^~ [ r x \ - o-) x m = 

rC + rC + \£ =^~x ^“= il^il 

't - i -t~ r + . = 

^T- = 


-^Y+^p=o +o + ^ = 


: Ldjl > 


sr\ = r ( y) + Y m 


= J J \Jo .'. 


J j)p &0>_j 


Tr[ 


: At 1 


o^* <-> ^jyi\ » i* j*jj^ — I J>> 6j_t lil - ^ 

• t // aL^xII 

<■ (. 

Op V 4 -^ j*Ji* ~ = I Jj> ijj-x^u) <jj 3 Ijs. !»jj£ jli’ lil -Y 

. o I uLrtXLC ji Ja> 
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: A— a \*1\ 'L-ijlaiM 

£j_a^>dl)> : jl-9 <iL« l a - 7 -.a ^-« . > ^S- Syjl I I I ^ C+j\£ lil 

.« ikiJI jmJu J j> iLo*ll ^ ^jL-j AiaaJ Jj> j»jj^ (^*4-1 

;i «** 

: 

^jLuj iLa^ll ia> ikaJ J>> ^jiJI j-° ix^^-o 

• Cr^ 

jjSvj jl LoU I yL? (JjLfcU ^2JL) J J> ^ ixj*^> (»Jj^ 

UJJ>c^u)l J\J IgJj ik l Jl 6 -X 4 J L^LaX Jk> ^X jl LjLa4-o ZL^zxll 

. L^Jll ^ IXj*J*-0 iL^-o J**X Ja>‘ 4>U^ 

: (0) JUL. 

o I ^ * i < T i Y * > Oyl * ^ V**U? Jjk £iy> ^->^1 

ikiy jX ^ jiJ I ix J **x j 15" lil y^J ^^x -> I ‘ 1^* 

£ — — _ 

. ^ LwJ -i>jli = -fc o ^> -> o 3 -fc 

j-^ _, 

iii 

^ y =i0 l>0=j-X 
_js> 1 U a : , ^j; . . 





xi> + ‘Vxi-Oxf-Nx\- = 

v jL 


i • = ^ 




71a = 


x \ A 


\t\) J&i 


ZL 

~~ r[ x - ^ "Tjo 


= ^ 



cdliil 1 1 ^ | 







(Y-Y) 0— 

ij* ^ j • j <^*^1 • * —j ‘ ^ ^oU-sJI ,y 

{*£ < } jj£j (iy^j^J « i>° J^ t^ 3 ^ 6 ®-^ > J a*-^ £ Li^ 

• dJL> j^\ Ol^vl^ A*JLJ [ iS’ jSbT^ A 

. ( Y 4 \ ) = I llzJU Y* + -s/ 1 — = 1? S jil) I y Jj ( \ ) 

ft * 1 1 ^ ^ihVi^ii ^ 1 j ( jJL^P i j Jl~ & ) — j *) L &jjL)l j»J r-^ lA^ 

. 6 ! jJL I 1?> ^Lc ^ ^ k H*) 1 -Jsts Lb*J I 

( \ - i Y ) = I ikD ^ Y + '^ u r = ^ 1> j-oJI yjj ( Y) 

V ^ 

JaiLwJI i j -> «'l <-****>! |«J ( Y i \ ) — o dkli‘11 4.---M.J U 5 jii I sJA 4&JLa J>j\ 

SyLlI Ja£. Jai- ( _ s JLt iiaiJI 

(f- , P-) = I ikiJI JlLc"^ + ^7 ^7 IJsS\ Jp W) 
. ' ^ ■ ' f - cJLa> ‘ I d I? a i 1 4_yUI 4^fe j»^£ *» * > l 

OukiJI Juc. . v Y - -j" j» = i* -i. ' - n* + -> = ^ ^ o^ 1 Jy Ct) 

. wwydIJU (Y , >*) = T l ,(>*■, Y) = J 

. ^ kli? t *LwjJ I j ij\j ja)I Ojjlfe l ^f>'j£- 4 C< w>^y |» OoLiJI UJX' 

t>-7.« Jai J I JILc ( -^ — » > " J) = r ^ * ( ^ Y + ^ ^ ^(jyUI yy 

. (Y- , \-) = Y i ,0 . >) = N l 

^ ^»a*l 4 _i_mim.) L iJ\j jJiJ 1 UVjlfe ^fi'jS' ^- j — a j»J^0 (J » j» A-^j— *-2 tAC 

. (r , Y) = v . j j^>Sfi 

J tj "v* Y + -N4* Y* — = i ■'4* Y + 0 = i? i ~ ■^4* Y = ^ j i a ) I (^) 

-J Y Y ) 

jUI j*-s_a_X_mJL I I_jj iLa-?tU (J-«— c. Ja> jl | »jj-*-)l ( N » N ) I <t )a 4 ■ ) I ^ 

. u , 1) . (\ , Y) aukiJl 
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i Y * * t N * * jy * Y * Jjl? * _> o 

• ^ l ^ 0 ^ 4 Sr* 4 Sr* ^ ^ * 


IV) 


: j^iJI »i* £*•*!• ■**->' 

. oJill oLcUijI ^LoJ iki! Jj> : Sljl 

w j> o f ^r* r - A Jj> : LJU 

,-s^ L + ~o* ^ = o . N Y + -j* f =^ d>*>* iJI <j j — 2-1 1 J n »" (A) 

. ( Jua i ^L?) — j J«^Sn ikii Ju£. Nt + -^“ A = ^ 

.^jjjJI &I& jw ( Y 4 N ) = o 6 -^ Cr 0 

^rtr.,,7 | ^ . t— > ^ ka *il 4_‘_./irti < i*J U ^ A J £ I |*J 4 I I ^S m^^ mA viAJ S 

\ ^uLjJ I 4 jjLajC 

4 N * 4 0 I O jjl |^yuO = I -> 4 |^i = -> O 4 = O I ^-4-5 dL-d _> O I (M 

J>> (*J>^ I -* 4 -* V 4 ^ ® 

£ 

■> 404 ! ^ 

£ 

, 0 , *v , \ \ ^j-SJI c*y I , V = ( I -^ ) o « Y JjJ? <>*-« i _> o I ( N • ) 

.^ji) I e J lA> |»jJjJ (^j-jJ-l «*>jl • > i 1 -> i * -> *— > ‘ I Sr* c#^ ^ 

^ * * * 

. j-mil ^i?lHj jlLaJ ^ Jj> : LJIj I Jj^ : 

4 V 4^ 4 0 4 £'4 Y^ ^^jUI O jjl j » Jg * ^ ->U I (W) 

^yJ? I £j-**ll Jt>jl • ^ -? 4 J-^ t -^ i ‘-^' i4 V > -^ 4 V , ^C^ 

: ^jii\ ti* 

. (J-uJLmJII £ jA J j> : Cj\j I J j> : 



cdliil 1 1 ^ | 







O y I . — — > O < A * — (I ^ ) 'L? t A * — (o & A ■ «■■ ■& *0 — > O I (NY) 

S JLJ ^ j -> v ^ ■* J— ^Lc- I -> 4 I o ^ j— J i 4 A jUj-JJI 

. I yio u^iaiJI ujjlx 

fi. £ 

jt^<w><jJi i^4 N £ 4 \ A (Jjil! jo VY = ->04 ^ A=y I <ui J-Ja^o a -> o I (NT) 

di* jl^ I^Li . o-J jjJI ^^Ix i I 4 a -> 4 o -> 4 o I ^ jJjJ 

. <iJ 4 -X>jl • I JbJla-LbJll j^j -> ^ Jj> 

jo 4 ^A * A Jb o I ^ vi> N Y 4 T[ Y . A 4 1 l£>^I Oy I ( \ £) 

. *» l C- fl » aIsA.) ^ 0^> ( A * ) 

t. 

JjlJ I *?sa)\ -> aiaiJI J j> ^jill jjx ix joJtl 

. o O JaJ! jx ^N 0 



k* ^ I Ax 


Oul5^ C-Wk^JJ . O I OwJbb J ^ »jg^L> ^ 4 -> 0*> . ^Jx O 4 ^ 4 — > 

^ ^ 1 (AN) W^Jl l <mJ Af l {J^3 * O * A ) l ^ix Aj ^_4— X fll I 

* 

j^jLx |*«J 4 t L ^ , .^9 all V I-o aJj ,Am> »LXj 4— ^ 4 I hi A * i J I »UX ^£j-JL) 1 6»A£ ^ j ■^■■^ ! 

. I j.rtJUt <iJjHjtxj 
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© © 


n\) jiLi 


© © 


^ & j_j o jj\ 




A =_><—» i 


r- 


l j | ^ Ijjj! vm « in * a i^ ^ 1 ^ 


jv- = 


p— • (>’-«■'' 

£.J-* <J CSJr-tr 1 ”*]r 1 


'* j-J "V * = £ = j£U^” 

. l^J u ^ Ja> lA-£ j *2 jljti* 

. * ' ~ , f. . . Y ■ • . ' ■ ■ U^.aLt-a ,jjJ yy ( W) 

. ( ^ T ) (jru* jb Ltt5" jZj* Jjb 2 Sr* ^ 

t. • 



CWJJ&i 

• -> u-U 1 i^ 1 ^ fJ-W cSjf^ 1 ^ 

^LJI li* (Jit <y_j i V_ \ ■ i^mV^ ikib JlI^ y>> jl V^- cT^ L?* ^ 

^\ 0 = _> o l( *-A = cj I ._>«-> // i I * V <y p^ ‘-V^ «u<i J _> o I (>A) 

^Jlc, _j> j , j , I i ^ ^>.o “\A * it * ^ UjjiLLo (^j-s OjJl . |«^> ^ = i I > 

. 1 # iu-J'J^jli ^ j* I ts-y**-* iLa^ J--C da> jl5” lil Sr'*-Lr^ 


£jl5 [jl5\ l h. i^aj 1 












Equilibrium QfEQrgg^ 


: 4-a JiILa ■ 

jL^jt Jjua-aJI (jl a 

♦ La ^-liG 4_La_ajj La>j t «. \ a a^ 1 ^ aUo! 1 ^ t < ^ ^ a 

: caIjlaVI ■ 

: UT t-JUaJI cjjSL} (jt t^juJLi Jju£LdJI I JLA jjoijjJG 3jL$j 

JjvIj ^L>ij| ^jU^j LaJ-cC. jJLo d\ a J_^x. lL4. £j\ju —) 

* (j^Gh V a c >-aUGI jl 

♦ 4 - L^ . ^ U, 1 j Cu -a lr , tit (jrGjjt^ILa tydjpt ^ JLvt (j*uu — T 

♦ 4-La-dJ 4jjljllit ^^Glt <Ul^jsc-a JL>* jj —V 

♦ 4jj t jii> t I £)■* 4^,^*_ac_4 4_1 i ^ a Jl>. jj — 1 

4- L^^ U ^c. = 4_La2j 4j)| (J jJa Sjx. £j^acjo <jf gGUlcuJ -0 

♦ 4-LaGlIt qjuloj (Jj->* 

- 4-La-oj 4jjtjjm (^jGJt 4x.j-^jst^3 m < aj — *\ 

♦ 4-LaGJJt 0 j^4J l^lLuaJt^o cGl£ tit 
= 4 to rt i 4-ptj.llt ^jGJI ( j-j<a 4 -C-j 4 - ^ -a £j-$-ae -a <j! g~uj_i.uj —V 


♦ i^jGJI ^y3 4x.^j>JLt 0 JLA 4 JLla5c-« dcxI/M^ tit 



^ 

: CjL^^Gd^JLI ® 


♦ 4-^41 4jjt^4t (_£4*Jt (^ 


* ^ujjt jlus (yuj£ 4JLuajt_a ( Y 

v 

♦ 4^4^41 ^jjtjltt ^jGJI 4 x.j_^sc^j (jtjil (Y 

J 







* 

ftjjb Ju>-t J?jia> CJLS'j tL^Lo daZ j ^£- yy Lc-j-*^*-a L**j 3 jl 3*** 

&i* J^o iLajn-o Ja> jl 4JLb > <^i U-h ^J2Al)l &i* -U^ JU-I 

. 2LoUI ikiJL jX <ul jl * ^syL U iS" yc-iil A i£^ o* Is-y&i I 

J >1 c. J? j^2> y ^LJLj >3^ iLc-j-^^-o j^l y*j^ 

fjyi Jl ciJLlU ^Jlc ^U-l J .r^iJI Lll-yulji j - ri » . 6 j j^JaJ L &*A>lj L?J"*^ 

Ljlj^il ^>i)l)) i^l < 3 ^ ^ ^ 4 £*o i?ji*> l^jL^ cr^ 

. « I 


J> LJ L^jlJII Ljlydl ^jiJI ^ 6ij-L>u-o L&^*j*-* * ^ 4 y ^ 4 ^l£^' 

. ^ (^^) 3 ^» 

£ 

3uju 4*-Jl*£ iL^a^tll 6*3^ j I y?jks^ 

1 ^ 1 ~ f- ^Jb I J Ub^ L»A»b 

: L.jJ 



nr) js^s 


(>) o + + /> + .^ = r 

j T ’ 

. (^y (^jly ^ Ja>*>k> £ U-a^l bL^lj jL^ ii*>UJI » 

f- 

jLj’VI L^laiJI ^1 fiLx-J ^ L-J U lil^as^ll J->-t ia> i^-> jl 


: jli ju>j^> juiji> (jj j * j» * ^ht o L^LIa — > o ' I jl^" lit 
(Y) i i ( j + r ) =-> I 0 + V • f ( ' 

j : A***>Ju Jb>ljJI ^ o -> i C* 


(f 

o\ 

W 


i^g ^jLU I ujJ LU 1 1 * i^s\ | 







(f) 



b < f J*j*- U (V 

t- t- «. 

_-fcl ( J — ^> )=-> \ J “ u I ^ 
j : j» 4 mJJ ^jlil ijj* o — > -Jfc 

a.,* J*>L)JI o — > aJ : aL a > . . : y jl 

u : r 


o 

r 


v 5 


j-i> : X — o i x ^ . , 

LS -> 5 4 J 2 AJ aJ2>*^jCj djub 

! A*j I L-J If^dl I Aj> j Aj LxS* ( *\ £ ) ^J»S' ^ 3 

^ J - = V ^ f 

• = -> i j + U i ^ .. 

: ol^^itl v^JLLo aJic-U 

(->i+il)j+(oi+il)^=->l j + ol ^ 

( -> : j + u i j») + il( ( 3 + (*) = 

* + il(j + i*) = 

i I ( j +y ) = 

. ( V ) Ai^jJ I CmJL* IJjbj 

: 4—^,1 1 


: I V — _> I + u I jli o — > t, : cJlS 1:1 

• ♦ ** * * * t. 
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^ I _i > 


ikiJ 


CjU 


( j < > jl Ja>V) = 

1 > _ > _£& 


-ft X M = c-> -ft X 


r • 


L ma-wO 4j ^j^-C ( ^ £> ) Lg^ ^JtaC- — & ^k O > a}s> % ^J>,J <L£^taJ I 

: O L^j>^d I 

-> — & J — C-J — ^ ^ 

• = O j — ' O -£ J . . 

i L^jJl I |»ImX^jlu^U 


( — > + _& I ) ,j — ( o -J& + -Jfe I ) j» — 

• c 

-> -£ J - O _fc j*)+^l(j-j») = 


6 “ V 1 f 


* + I ( j - ^ ) — 

^1 ( 6 - r ) = 

. (Y) Cm-L> I A* j 

l 4 l iiiXii<0 ^ 1 - ^ ^ iiC ifl il> w L^SJ l 4 A*JL j L«M*j l Aj^isLrfj l l Li irfJLu/ l 

. k fl ^ i,/L> <LC> ^g^-C 

: ®UjVI ojIjJIjIa Aluaa^a 

ft ft j; ft 

^ 4 l? ^^SsJ J ( I - *\ 0 ) J iw Li" I ikib ^ UAJwJ*>L-o 4 ^ ^ 4 ^ orGji VjI ^JJu 

* ^ ^J-C- Lg^J^ I jJLo 

— : 0 > L>^>' 


_r_ 

0 


. i-JUaJI JuJ ^a«Li£ V ^UjJI * 


<y =s 

or 


I^£^j[jl 5 \ £jl 5 iLl I l n 1 







I*j — > I = o I oj&j ^ j— ill J*o— £ c ^ia> -> * o> uyhjiu -L>L> 

I ^ a 1 U LoLr ^LaJcx ^ id & ^JiJ I ^JjLc i a 1 1 j i » *1 L*-^ Lo l * a <q j Ljc^j 

_> I j A4>jil 4 «qoLl» JLI AxkiJL Cob *)CjiX t> 6_ji)l J-to-li..' juJLLC O I |» <L£>jil 


O + i> = ^ 

Y \ C 


jCjaJI 


Col 


A 
/ »\ 

/ ' ' 

/ ' ' 

' \ \ 

\ ' 


t f ;f ^ 

( -•> I + <o I |» ) L Lolj ^Lojs J jc-^Js 3 

^ e- 

L> {j* -> o 9 d o*-> £ I ( j + j» ) (jjLj Ij^j 





l» : j d****JLi u 

: oi^i 


V 5 


^ x _> d = ^ Xu : 


(I 10 ) J+^H V L^ -^^-5-* I » LJl*> LjI j^I 

£ 

id i i£ jJ iCLO^wdl I lj jiJ I -LfoXLC . C?\d LtattJ I LaOJ-0 w> LmJ I I f ^ht > d^-X> 

^JlC- AOj U d 4]gAj JJaj LoJLo ( O “ *\ 0 ) ^ L*5* 6 I J^JC-Oj U^jjj !j^-a UjJ j-d ^ J 

. ^ ^ ^ I ^^JLc. I Loco iJ\j I ^Jb£ ll?A ft Old j ! I (J I d j — > LmJ 

(o> — ^ 0 ) ^d 

c 

(j\j jiJI &L^I ^ A&ujt -L>U 


,c id = id 
L> Y Y 

,£ ( id + -id ) = -id 

^ Y > Y 


^ id = o 


+ id - 


^ UjJ jjJ| dl^l 0J& SLr^nP-JU jl ^ 

. ^i) I Loco ^ Loco 


(o-^o) Jio 
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dJX'Lojl ^S- LI4JI 

: SJL_^li 


L^jLj-*-^ ^jL*4Uj LoJbL^l ^3 6 J-3 (J\J J.& A.\..S* •*> A 

• U^ jjL^I ^^S>s- (JAj jitl |JmqX ^ia> cAj iiUll LflUc. Ja> ^^Jbj (jij jjL)l 

" " " II II 'll II HUM „.„ „ ~ ! _J_. 

: dUjVI ^ cfcHJ® ^ uaA -« 

/ 

^ U«_J*)C-a ^ « O tnJjJ Vjl 

. ^ ^$Uj (_* - *\i) JSLi^ U_r I ikij 

p 

• O I j A+*v V-^u^J I ^JjP L o . ^ L*A4 ^ 1? 

a. 

( 0 < r ) “T = V 

^ ° ^ Y 

-j * (■ t- 

6jJL)I IjU-JC^ J-J-^I ^ DjJL)I <jl ^1 


!& 


/ 

/ . 

/ / 

/ 


/ ' \ 

7 / \ 

/ \ 




^ i O Jb«-p c ^ a > -> * <-> gukit ji>U 
~^o) _> I = u I J^5L» u^J>u 

I a al? a 1 L LoLr ^^jj s ^ 3 ^JL) I j L*_sJl < wwj Llo L.*JL£ j Lx^u 

(-> I j - ) ^4>jl I 4,0. JL,z«J 1 LjtkHJL Colj y^Js & IjSJ I J±oJLou JuJLLp . u I ^ i4>jil 

^\P + ^ = C Sl^apx^ Lol _> I &L^I iL^u i? a jiJI dl^l jV dUij 

. P P P jj; j^j 

aJs^j —Si -ft I ( j — |» ) ^jCuj IJftj (_> I j — O I ^ ) £jaS*AL Co Lr *}CiC JjlaJLS 

j : r ^ £,UU ij^ V* l **-*^*^ 


j> cS 1 


<_ > _* 


r r 

^ c? X ^ X o ^ • . 

. yJLkll ju» tyxss. y jC * 


^jLU I cJliil I < h. I 







_> I I JJZJ 0 JJU> -> J JU^) I AJ2JLJ UUL*-J> Ull Jil ^ J-Jtu 

. UmJ I LmiJwO 

I ^3 3 1 {J\Zj^j I O^ ^3 I 'L? t ^ jj 1^*-3*}UJI I (j Ij^aJ I 

AmmmJI <jl Si o — > ^Lc ^ ^ aLia* JJ 2 J LqJLj ( 3“^0 ) J5Ul» ^3 US* ( U^jJUa^uo * JaJj 

. U ^ ^ I C5 U ^\j ^i) I U-A a ay <U-uJ I ^JLc L-A3 ^JLi 

t ^jjSUjI t Ij Lt JUft ^*S"Sfl 6 I ^3 AjkJLa «x>L> 

c> Y Y ^ > > 

L<( — 1? ) = 1? + i3 = f- . * . 

^ y > r n C 
f^Lj-juo j^Sfl S j-HJ I dL^I ^3 XL^j>JII jl ^jaj Ur 

. au ^ aJI ^^Uaa ay a,y^ L^jUaa 

: i-J^I SJLcIaJI ^Js> LI 4 JI ^ J^ 2 >J U^jUj £*a&uL> 
(o-no)jsx * ** c .1 $ 

&U£l SjJ ^yb jLaII ^ u\J3U±laj ayyjljJL* 

^i2> ay LsLJI l ^.JLvX 1?> ^.«.«i U^JjUa^ OU ^j-SJI IfcjU-A^o IjU-AA ^^^l 6 ^-aJI 

. (( UaI y mu^c y»»XL> 1^ Uaa ^*5*Sf I S^aJ I L> L^» I ^a ay jJL) I ^Ux 

: AjjIjIaII ^ jjc- 



* * 

1—aa*j ^ ^ 0 ♦ ^jjJLuJil y^l^xil jJiJ I ^jA 3j JLX — 0 3«VX ^1 ^^ys> 

. ^2AjJI ^j-maJ ^jaJI aJL^bo 

o' — *jXi 

. J 2 A 3 cAJji ^J- 0 ii j^J LoJlX 4^>l> i)l> ^3 iojiiJI OJA oLJL Ij-j 
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: . 1^1 I CJtf 151 -\ 

^Lc- \S ' L$jlo (jhjjji. Jl ^3 4 a 3 Ij ( j ) ^JjLo <Lo lc ° * j + j*ju 

;< ^i iLaj>JU J-o^c Ja> ^kL j owJ jjJI _ > * o ^.xlaA,) U^jJkL^ iJ t uy jiJI Ju>x 

. *}^JLa 3 dkfl > 


Av^ 

i. 

, J 

b 


' ; 

( 




Y ^ + ^ 


(y-'UJJSLi (i - nn) 

^ X _> 3 = O X o 3 : ( i ) ii^UJI j-o 

t*j£" I t ^3 {j) aJu o >^A ^^JLlI d) I Lc 

I . i^MAf Lo«5^ ^jJiJI ^Lc> ^ ■S j -QfcC’ — <0 6«*L>^ 4j>(JhJl Lj^M^wO | 4_*A> Lt-Hj 

— X i? c— X — = ( ^ ) A IgA *11 ij &s* ^*a»JI I ^yx J ^ j^r ^ 
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* (■ f. t- 2 J J 

^ ^ I ^ j L%*fc^ ^k*i ? L Lob *)L^jLc ^ o*}Ij ( \ • ) 

t !•■**> Y* * ^jLmaj ^Lil ^L<£? liLi j*> vi-> Y | t-M.»j |^Lj-icj i a^Ij 

• ^jSjiVfj* jLa* uru> 

^->^1 1 I ^LaJ L l!a Ij *)LsJlc jj j-u Y • « f . *■ Y . Lfc^j a LLa ^jJS o*}Ij cJLLa ( \ \ ) 

<-A^ • * = -> o t |t-^ £ * = cj I i ywJ jjJI ^Jlc I _> i _> cj icjI 

. £uUI £-1 J^jVI 

* = ul. ^ * = (_> u 1^) J » -> v / / * I ^-jJ — :>w> ^Lj-i i _> o I ( N Y ) 

Cyj-tr* Y* • 4 Y i 4 \ A 4 £ A L^j-j iLi-o ^ j— s o^J I . ^ N Y = ^ I 4 ^^Y £ = _> 

•^jlj • 11 ^Lxj^^dl jl c%*JI . ua-j j-jJI ^Jx _> i 4 a I 4 I ej 4 o _> 

.^LojX jLa* 


(^ul) J 4 r >f = I * = 


i -> 4 


r 


f- f. 

A = «> 4 |*^A = ol <l*_$ J b5w i «> cj I (NY*) 


i 4 a 


. ‘ ^ ^ CH j—ty ^ ^ 4 A , 6 4 V* 4 £ U&^j i UL-a ^ j.3 o^J I ^ * = 

* ^ ^ix 

. a-oj* jL*j> a>j|j . l>ljijl if***il ol c^ A l 

l5 ^-> I • I -> <^*Lj2 I jij* j LubjIjUL^ jUjJf i * o (jrjjJaiJI 

• 4Xj4^dl ^i> J} i*-J J>jl .uJ j+J I 


' O 4 


r 


A — cj I 4 -j-i J^Ja; 


-a i -> c-> 


i I 4 «J* CJ l A >rt J 4 Jb 4 |t-yw Y £ = 

j -> * -> V 4 V ^ CH-^H Y*A 4 £ 0 4 V Y 4 Y V U^iLLa ^jjJ o jj I . ywj jjcJI 


(N£) 


• c^ , ^ , ^ J < 

. a-ojp jU» a>jlj . l>ljijl i^^^Jll jl cwl 

• olr <>> ^ j • i -* ujo^i Jk>ji j*^ 


cdliil 1 1 n 1 
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Newton J §i Laws erf Motion 

.iuai* 

^LmaI Ly*^ I |**Jb LaJL I ^2XJ ^JyC- * 3 Loy^ LA-> J^3 

j*JJ i^Lill $lit> CJi? jJSj 4 ^j-^JUj fi J-fiJI 4 l^wul^II jJ-C- ^3 

. ^3 l£J I j Jii) L l^> j»Ax) * LqJa) I ojj J Ai I ^ I 

£ f 

^J*0 dj-ftil J-+J ij jl.X iiM4iiiXi <|<4>1 Uj I C * J ii* 1 ^ 

LyJI jl Oi> jJ 4 ^yiil ^JU- ijjX- ^>u *>U-o luLa> CJilj liU 4 ^L-oj-JI 
. ojuU cjbjJu LaJCX oi3 jLail L^jA> LJ5* 

: jl cJUaJI jj£j jl J^aiJI ^ 0*^)^ <y 

. Ufwb oL>jj 1 aXxSsJ I j A a — 

. 1 j-jJ I L^U f OjXL» ” 

. 4 Iff * ^iuhtj o&^ I yA ^3 I 'jyl_*3 ” 



cjLc. ^judjJLI 

. Lyl Olj^> JJ 2£ ji - 1 ^uSj *lL 5 \JI ( ^ ) 

. cj[jL r Jajj j-jJ JjVI jjJUJI (Y) 

. c?jt* &[j}\ m 

. <jJliJI JjjUJI (1) 

. *jJ J-j 3*5 I I j3 4& k j> *41 t <*Zj Ifl * *jsi > ( 0 ) 



Newton’s laws of motion , and simple applications 

: AjajjIj Slu 

j> LoJ^ t Lou I J3^ A^aj A^ C ALo j> \j $ 

^1 ) "L^ I " 55* j>j ( aa^j J j> ) SjjLw*JI 

AJLjyjd I j * LJbJ I JJLL£ I A3j . ( LgJLa O jil L j I j V I 6 I C ^U (iJ j^vJj I dUj 

Ld^Ljb^’l CJlLa^U j^"\ £)jAfe iJ - ® <jl * t |t^ \ J 4 j-^M ^£3^ ^3 

^LJI <j^JL)I (j-d ^UJI *, a^.iJ I ^3 iLajLc^fl IJjb j-j-a jl» jtJj * ^ j->*^l LoA^ 

{j\£> ^a) I ^jj a& ^1 ( ^ N V Y V — ^ ^ ^ V ) I I |*J La) I * j ^s> 

*aS J m>\j (jl^JLc ^jAjl> t^JlS* *bJ*>\j aLq-a) 

^ £ c 

• £y J~tr* ^ (j ^ j*Jb I ^ lj A*^> jjJ I I Afc j^JCajj t ^ Lc- A>jj 

|JLaJ ^-*-w--U jJI j-^S—XJ t j* La) I OJ-J*l (J^J L-S A^LLA-fl JjJ j) * > I oLf lilj 

^ ^ ^ A A3 ^ in-* 1 x f ^ L a^ I ^ l— oAaJ I ^ L^qmC’ I 4 I 

(■ 

. jU-all l>A^ ^3 ^AA> Lo f L.I joUl 

^jSm ji js. ( f \«tr - r uvr ) ^jJ^ji ^uji ^u: c~^ jj) . 

Oo [S’ I ^JlDI oLjiilJI ^Ja-43 t ( j^m»-uJ I Jj->j l^jj^--o Jj^ jj-^ **L3j^ 

^JU^LJI j^ljJLJI^jJ ( r - \oV\ ) Jl^jU^^U^I^IaJUU^ 

Zj ^ LomM^J i d> ) LfeU^d dL>X^ ^l^d! j> | iS'^' 

(■ c 

* ‘^J jJ I ^ h 9 ^ ^ ^ dj 1^ l»M4^ U < v t 7 t 1 I C.*V-^ I I^^J I j I 

( r >*Ut - r Nou ) JLJL, ^JLJl> JlkVI (JUil Lol 

C f. t- 

(iUiA^j i3j»xHll jl 4 I2 3 Lm*i 1 I ^Lma>*^I ^ Lc- (w>jL^jdl Aj »La1 I ^ * j 

Ajj[^ (J^l> ^ ^ J ^ I ( jOj[«rtni'\ ^j*2AJ 4^A3 1 ^jisLu/ ^Lua>*^I 
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£ f 

^ I * I lj) ^ J I LH— o J L^jb I 4 J L> ^3 4j I J L> i»o4L— -S* I 4 J 23 L— J I ^ L— I 

^jJlc jLu^a cjjJLflll ,jl j -JLJl> CmjI Li" " ^ -k~‘t I aJjjoJI 1^) jX-+j aJi3 LmJI 

c _ s Jlc ^L^Sfl ii” _^> (Jlc ^yij < Jl1^> Julia* jlS’ U Li*il> » j^ISLo ^kS 

(■ c «■ (■ 

4-JLSl ijs* (iJ J*JJ " jl ^^Jlc- ^Xu 4-0 Ub 4 ^-JCj ^Jl jJLJI> J 4 4-JLil 

* 

0 43 jlS* j^JlJ L> j I 4flJ3u^ 4 iiOil?Xli<o 1 ^ ^3 j^JL * u 4-o^j Lfi — 0 /^4j 

^j-o Xj pj 4l^Jj t 4-T ^-^dl) jJ j-— J U|JjIj- 3 j-o ^JLJLIIj JjVI (JJj jjLJLJI ^)| &4fc> 4 jjL^ 


(• t 

? LJ I ^ ^ 1 * .O. ) I b l rti I U-J LlS t £ ^w> I Jh4J^4 1 ^ • 1 ^ “>r . .1 1 ^ ^ ^ i Am A 


Jii, ( i^LrtUI UJJL " *jaLil " ^1 ) " " jJLUl ju— Ij " U-JlUJ 

A £ 

c-J^JI |t-Jbl ^0 L^Jd . j. MAA f U v b£JI II 4 J Jj^l o ^3 

£ 

j-u 4^-3 J t Lf^Jbl jtJ <jJ 4 C-o4^* I j+sim . *J I ^3 O j-fi? I 4-b-oJjJI 


. Ojnjf *7>1 1 4j^jJ I 4JLu I j3 


$ t- e. " «. «■ 

*^hjL 0 Ou 1^ I 3 L 3 4*-o j^JI Luj L^ lj ^ Ljl4cL>^ I * Lul 4—3 V Uf 

t t j; 

Lo JJX l^3 jZj j t j L r^?j- 1 L^j 4> LJL5" (jJ j^Ju 4jjjJ I j I O J> jJ ^33 1 ^JLt 4jjX- j^>u U l^2> 

* c 

L^J4>jJ ^A3 1 >X+hj ^Jlc 2s> j * 0 c— lit I ^0 4 (iJjL-j C«Jt3^ I Si (iijl J2>*^J (iUbJj t l^A 3 jJu 

t C " 

j IJjb ^j> jj . jl-^xJI ^Jlc- ^jb cu5w ^JjJ I cJ-3 j I L-o IS Li « L^J <ilx33 ^-JU 

£ t fi, (. 

^ i_*ki c? lc jLxJ-LS * ((jj-i If 

.^UJI JUll 

I (^4)1 C-m— «JL I jlg^ jl ^ LwJ 433 . ^ I IjLfj LqJ I ^ ^- 4 — J ^oVI ^SnJj 

j^k-J-I J " Sj-oJI ^vo 4 -j-o-T " <iJju cJlaJ Jjb " eJju aJj-JJ jl Juu <iij^jj ^Ij^JI ^3 OjJlHI I 

Lq3 4 I ^ 6 ^ 4 j L 3 ^ I I ^3 . Le — ji Lo 1 3 1 4 La^zj I \ 4 343 4aj c—I^^c4j 4—hLijLJ^ 

! 4-3-5nJI *4gj 4 JLa> ^JJI 


/V =s 

no 


cdlxll t ^ | 






c51 j! <J\ oLd * L*1*JI ^L&j^Ij Jj^i3 jL^ j J 1 &S& <—Ji? «aaJ 

^I^LmJ! |»Lm*>V! *aS i Jj^ **>*< j*+J ^JJI ojl^Jl! j~^JL)I aj^jli jJ j-J 

^L*>Sfli Jlju ^JU- I j-yb OJi^ jl J>>S 6ji)l jl l y> Jj^f jjjUJI Id* U <j±> -xi) . iijiill jl 
*LwJ ? jV I 6 t JUdl J***-*' <^Lcj • 4 *^l ^ i 

• jjjJ I & j£ ^*o»*A 4 J djiij j» Lma> V I 

ft * 

ju*j Ji$x iia jLJ^I OjX JiJ Sj£)l j^> J^l c$h (*^* ‘ {M** W 

j\j 2j jLLJJ jlj-*ll |*j » ijjb*x)l oVsLJll * a-i>U- J*iL> jjjl |» j ( * * 

i j«ajjl iLJ? SjXJtJ jjjl j» j $ flf l a ^ <4 aL^JI a Jj? Jij . jljj*ifl ciLi^a 

| * £ 

jU l-b JlSj . Ojl^-Oj ^ JlJ L> Jll-dl {jA j-jjjl^d I c l“*d*)l 

5 ^5vJI jlSLo L^ixixj Ji -L>ljJI jJj jl cjui^l lA> ^JaJu 

• I 

ft ft 2 

ajLa {jj> (< ...»,4- 1 Ijltb l* jljJLa Igjl Jx j_a*SM *|_£ib <_£$ |»-'»‘4’l C*ij£- JjU 

Ji" OJft^-ji iiLijdl O j^> ii-bJI « I J > L C«J " <*JUU^ ^^>1 ^ 

ft 

. " Id* JJJ jljid jl 6 J* 

4 jUjVI j\j L-yuLj jlf j[j jjjJI |* j <Uj 5L)I ojj^ 

iJb^JD cij^cJI IJjb jl Ja>^Jj . j---S^fl AjdsS jj£>j jlj LJJj ^^Sfl 

4 LgJ Ijj I ijj LLo {yij? (jX LjJLu U^-d JjiSsJ I iJj UjC Jaij j 4 ^ l^u>^ I 
2j^j ^jL*j Jj^fl jJj j*^ I Jl^-ol ^jL*j l-U ^ Lx5^ j| J j-ai^ 

• ojj 

^L^>Sfl iS'jft. i-ljj (3;J? ii^-U ( (jjJ*- '-j-i.J-*^ * ^**1 U^S 

— ft ^ ft ft ^ 

iajlia ^jJL (^Lia iLS" " jl JliLi i ^>1 jl »««-» 

: ajl jl " ajJl^ J *. Ju Jx J-a.K." ^^iJI (_^jaL) j*-J-l l^fc 
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JiLdl oiil <Jj* Cs^ IS' jLg-yu> <iJ ^ ISI 

^ jLjLmjlo owaJ-I jli * jl-ull ^ ^>^1 dUuJ i^jLu-o 

* * * * 

j*^ jI ^Tj^i ^4t-° L^iSLiu olijj^jdl 6jjb jL ol <^>uj 

<y* <3^ * ^L^Sfl Jj^ ^ Llx j U lit iJLc 

. ob&l 


Mass : JUJI ^L&l ^>J! : 2JLxSsJI 

A*+>jA 4~t*AtLhd ^Lj-O-S' 4 djb^JI ^OmMAJ Lj I 3 t *“ ^ (jbS* J^oJJ 

• 5^JI i>lj jl^ ^ jljjVI Ji' jl daj^i 4 li* jJj 

^ oLt dblSdJ ^0 jJLm^J 

• j^d* I 4^^l> dj^JJ i-o l/b LmaJ I L-uV I j jl? ji}\ j j J d 

d iJ j£1 I * lj>*^ I Jj^ LaJ |<-4^> ^ I aJL^ " 

• 6 Jbfc ( \ 0 ) 


(T) + (\) ^ 
( Y a( +^a( ) 

= 

(T) ^ 
( Y e») 

+ 

O) f-* 

( N ^f) 


Jj^JJ £*JL 1 i^l> (No) J5w 

d ^ I aIzS j I { yp j**-t Jh I <^ 5 ** Lmj V I jii Li 4 Ij j-fc L^S* j 

• 6 i Lo I Ijjb 

L> J5o 4 l*J* ^^iJL 2 jI>VI 5 ^L^>Sfl JjlS' Oj^ju ^ ^ 13* LJ £*jl> Jjb * 

. L ^ a a t . |» Laaa>^( I ULo jjt 4j ^ UJLl I ^ k? , ,, * 

-uJI ^ Lo li^j dj^JI 3-L>j L> i-L>J jl JjcSUI u^ju |»jLj 

: JLdl 


i^g ^jLU I cdldll 4 ^ | 






Units of measure of mass : 


Lft j IaJLo 1 ^ I t g<& 3 * I j*-^" (* I ci*^^ ^ I Lu 1 ^ 

• '■fc jj LLum Ij jJ I 

(^ ) " ^jLjJI f I ^> ^L5 UI " ^ Jj^JI *j>j && J jLt . LLJI ^LL^I juO 

vjj £ 

<w^SsI I UXL« ^3 J? j ^yJUco j-a £jJL^2-o J5wJI ^IjityJ 

* 4Ju tXC UI 1^ ^jjljuJJ ^J-UI 

^ LkJ I L> j ^JLC» I 1 5 Ij l' <3 »UX ^A^c-<o ^kxl 1 ^ 111 „X> *1~£ J 3 ljU j» I j> jLSJ \j 


^■*>1 — *■ $ oI.«l>j mUmLaJI ^ 1^ j»(^> I (^| 4-3L^^flj ajI t ^jjdl 

j»l j-^c-JllIj ( jt-^-yu ) j*l ^-> r - ^ - X . L uJ I j (j*>3 ) jJ j-^-w-ujJlj ( ) ^1 j-4-lj ^^JaJ I L^jbl JlxSUI 


JIj (f>s ) r l^ 

: aJjc^J I ^j+t LyflJ a * m> L^*if I O l«\>^J I ^j ^ a J I Jx I j3 <il*J I j ( I Ij ( j ) 

f\j> \ * * * = <J — k \ 

(f*S r -\- ) jis -^- =. r l^c ' 

( r r -\. ) f\y. -^— = f l*JUU 1 

<^X Lyy£? ^3 ) L**»yh U *bj*mAm ma) I I Lt-3 ^3 j»! A^JLywJ d* 1^5* I ^ ^ I I Q I I I £jjQ 

^£■^1^11 A— y^Aj mLcX ) Ls-w»u. > i^J I ^a»L* 3 ^3 ^jkl I j^M^laXafatO Lo»w»> 4 ( I 

. ( ^JLo ^LyHxl I <0 lx lloi^?) I ^3 ^ I ^x 1^^ I 

<il^ S I^J \£j^ ^ j mtmAJL) mL^ «L> I I I aXjlS j I U L I 

jU tiUJ-S" 4 4JLo ii jJL&l I oljLiJI ^ jL 4jJLlT J<^ LJaXj ydLo £jjLoJ\J : 5 j*r*^ 

. L^-k-yU ^Jx ajjil OlSUll CJiJb^-0 ^1 ^ 4x^yj L^k t Lul Julj^J Jdl 5 j]23 

: 0) JU- 

. i-JLi)l Y * * ^jjLuj CuIj J-Iajc ijJjJI jl^j Lk^ ^ <uJLlT jJLkJl 


ISLulSLdl 


^ > A 









• <Ljlj T • Jaj Jl>jI 

J±l 

£ c 

: jli . C<jIj ijijJI i >ZJu Jjuta jl Lc 

cr°J^I x Jju*JU = £jU.| ijijJI ZLS" 


cJ’l • • = r. x Y. • = 


: c?* ^ • jjy •^* j . Jl ibS” . • . 

,>M = *\ - \ 0 = d 


: (Y) Jli, 


^ LI I ^ L*j \S I d 1—9 . ^ ^ {£3 L' - »- > l*, 1?. ^ l^>v Lf j ^ t? ^ j aa«**u 

-Uj S^laidl »^>jf • ^JL^JI ^ Y Jjju c LjI -^k.- ^ 


cM-i 


. <da^JUI eJjb 6 Jl>Ij iiJi 


^j-<»jJI x J-ull = IL5JI 
\ Y • = V x Y = 

/ r ^- u = 
i» lj> • , Y Y = . , N Y + • , S = I ibSU I . • . 

Momentum : a>is*^ 

• j** ^ I 1 4 I 1 S* jjjciJ 

.4^^ 1 j£~ I (j^2jLi2> ^0 

Ja>V ^ ^ ^Ik^l jJLJI jLT j 

( n ) 



(V =s 

m 


£jl 5 [jl 5 \ l h . I 







jii\ |JUJI o* jJ-j *■** j~< 

y ^ *S\ (jJlc. aJ * S^jJ .1 *-_*/ " j-~ju j*J 

£ * £ 

JU-tt Ji!)U ja jtj-aJUl aimaI o ^jLycJI li* 


jjj V a.*«aI 

.1 ,>. Jji cLS- ■ 0 , 1*0 ■ 

I Jij . <6. ^ i±SJ\ 
• s*rje*j 


ilz£ ^ J J-^l> -ul I >*jJL *J >s 


1 r 


m 


: o^jJ 

ifjil Aj>iJU *j^JU 

( N ^ ) 4££^t* i >r T rt ||.yynjt t 


t d = -* 


ftLa^l J AP?JLb ^ l® iti- JJLt i5* J> 4ui^ <jl Uj^aJI liA (^4 

IjLbL* l5j>S| *i*J* t>* if *~*f j-JLjj . itl^Ut JLLt iJa^JUl 

. I i^jtfbiJI dj>cj» jJLJ L u f 

C^i?j I SI ^UJ < Lu aIl^lLI ^ ^ jJ-l 

I-I 4 J 4 t±JJi * LjJtallf jt ■rtl l^k) jJLhJ ^ISsJ |jJ dl)lJ Jj4j A*> t±Jjb oif 

A-i-^Lt 4 >Lzj£ ^ ixr j *** ^ 5 jLmj ^JLiu jl i * ,&\ jjJU aIiSsJI f - — il 

& jLmJJ 4 * i.mi I L if j-> < .* + S c^^wjT I jj a , *„> jl tiUS ^ cauJI ^-^jj * a-JL*j 

* 

Lj^f j> a ^ f jl-Lio <}l_j ( I j> L*,J l) ^m4mJL Lfjh^jyui ^3 L^jJLxf u J^l> jjLyj) 

« AmmJI A?u^ j I jJLo La 4>jJb Ijb 1 

CuUjI jJ LoJLy 1 JalLil ^ JuCj jJ 4jLS jdL* JtJL> I C*-JLtl lil < L^l 
^>1 ^t »ij U* ^jliJIj « Lo iiLwJl a*3 L^pjU t 4 ^ 3 jjj Ja^Lil ij*ju ^Lt 

* . ill ^ Ip. 0. 

jpjf I {jj& J-S 0^ it jIjuu ^ ^m5w j^f I jJI it jljio 

* i*?l^jJ! ibf j-a 

^JJt JaSJJ LjljN* ^ U34^l Jf * i^i^Jil iSj ^\ iJU jji 


ISLulSLdl 









Lj ijVAj l»Oi^ 1 4 Ji* jjX- ^^1 4-JlC- 

l j +^U3JL< mII Jfl^l li 1 ^*0 O.A>^ 

^ £ = £ ‘ ^ -»=-<» 
^uji^kJljx ^ oi>j ( \ ) ^ O ojj*si[jj 


(T) 


e d = 


( J^jLJL)I aJx5\JI ^_}Lm*4 a5jJ*I A m i 0 . 5 ^ AjEfaii j^L^sJI jl (_^l 

AX ^nJ I 4»>ijdl 

: 4£ jaJ! AjxS jl iLa ^jaiLs CjI^j 

! a ***^ 4^_x«o j i jJi>3 ^ Li ( 4 -C jIjlI# ^*iLL ax j . 1. 1 1 A^jjb jIjJcLa {j I L«5j 

* a 5* 4.,.o. fT j I jJLa oliA>jj UL 

• AXi^m> j I jU U ^Ls X ^ _nJI ^*iL^ b^^j = j£*\ A'I> jljuta ^»wL^ bJ&j 

t 6 -X>jj 4^ 5' IxiLiO t 


(^/ 


r • r* 


(^7^.^) 


L 


. jLT 


AX> Lb 


x r l^ 

A. 

I 6«A>^j ^1 

x > I ^JL^ 


: 2fc£Li 




U* 


&l^VL oy+JJuo j+s* J UjLLc-j 4 jLj>^M ^^aju ^ 

” tf>l JjJu " JU 5JVjJD " tf>l 

: (r) JlU 

/ |^ A • 4-C-j-t.wJ <jJ j^CL) {Jb \ , 0 6 j Lmau iS* 4^ .A>j I 


(^^jIilII cdliil 1 1 ^ | 







jlCj-wJ! x jJLxSsJ I = 


cM-i 


A- x \ , 0 = 

: (i) JLU 

a5 " (juj S-tLu / j*5" * , V UJ? N V ajdxS" jlk* aS j> ujj jjli 

O / jJi-o £ * * ic-^u (iJ Y , 0 1 ^ xlxS * iijii 


u - / ^ 

. ,r x \ r = 

Lf* / (*^ • 

r = 

i^J / ^ 

® \ . 

— — x'N. xM = 

n . . 

*L 

L 

•0 

^ • = 


^ j jZj* . l' * * x Y , 0 = ajuj3 a£ j > 


& / • = 


£>l r . f :' , \- x r \- x f \. = 


II 

< 

*L 

L 

•0 


. ^Lb^LtafcjLid 2S j^\ ^Ltm^ <jl ^ i 

(o) JLu I 

L c^jJ^Li LJLil jl J aiL* x J j*> i * * Lgjdxi* J?lktl ^ 5^5" ciy 

jIjlLo j>jI . ^ * Lz j*+u ^jSf I ^ O-Jjl jJ vt> / ft** ^ cJlf L>-xic- 

. ^UlxU aj^jJ 3 a5* ^> ^uS ^ 

r \\ 

W 

^ — f) 
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/ s • • 


( N V ) Ji-J LJ J b.A>j j +ZLAj 

4>cJLd *L^I ) 5 jxL-a joUislI 5 j^JI ix 


/ 1 *-*> *\ 




( bl^l 4 i.i».*h flj ^Jb AX -j^mJI 

' ■ ■ = \£ 

I bjX Lo ^ ^Lr^.x) I ^Jm 3 6 i$> ^■ojT A&uJb 
(WJ5^) ^- L / _^“ V y , t __^- 

- - ^ 1- XI- - ^ g( - ^ 

: ( ilua* 2x j-^JI ^tLo bl^l ) 5 j-^L-o joLaJl Juu 5 ^5sJI Sx ^ 

^ ^ ‘ “ = r£, 

: 5 j-iL-o Juu 6 ^£JI 

*\}P ^ ^ ( — sjU " ) X i* • y ^ gj = y-^ 

I ^ 4>s-Jo 6 j^JI ^> 4**ajT ^3 j^Jcd I 

( I*.*** ) ~ ( Y i * * * - ) = ^ - y^° 

-sjU ^ i * * * — — 

: jIjlLo Lol 

/ |**4 . *\i * ♦ * =|| — y_4 || 

• L [ 4>^-o ^ j^y jl ^ iJLJll &i* Jj>u ^jh jl uJUJI ^Ix : ^^2 

: (V Jli* 

<r^ ^-J^j <iJL^j ^ / |*5* \ * * Is.j^j j Z&VU * JjJ? ^Ix 6 jL^ d j->uXJ 

{j+> / A * ix-j^uj 6j LmJ I iS * $ Lhl I b I 


i^g ^jLU I JjJ LU 1 1 ^ i^s\ | 







a : v * : 1 1 « ^Jl IS j> ^ c-dLd N * ^ jL^j jl 

/ jt^> • j*> Olj>jJ lj-\i* * 6 jLj-*uJJ 

JW 

( \ A) SjL^JI *S j> 3a>j 4j>sjlo 

I 6 j L,.J 1 'tS'jHi 

> N * • = \t 

> < 

^ / f i ’ N “ ^/^A- (>JI Jt> **J- **** 

( U Jte ) ^ A * “ = rt . 

(■ 

J*o ^J I i-C- o L*4> C^-j- 9 t 6 j L JJ L J-d ^J I jb Oj^t ^ U ^ ^ 

: jl^ <Lc ^J l -U-Iji j-o t ix- &A* ^ • ^jL ^ JJ 

(-t? N- - ) - l^A. -)=^“^=T 

- = 

2s> j*mj SjL^JI LgJl5j J-® ^Jl <u> 6 jL-JI J^Llil jl ^ 

! d^Lt^yJl) <L^jJ U ^ 

S A * • ~ ■ — ( ^jm ^ A * — ) x ^ * = ^ 


o* / (X • f** 

<^ / j *-* • (*> 
^ /(*—<• 

^ /(*-"• l *^ 


6 N • 

n- . 


\ A- • = 
x r- \ • x N A • • = 
Y >. x . ,0 = 
6 - = 
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j I Cw A^JLoj aJ2^» I JJL£ dJiS j> A^-aiT w-4 


J*i 


: (V) Jli, 

Ai ft 3 ^J-0 Iflil «bU i* J |+.i^*.4<-> (iJ 


. La Ij jj&j 0 j*Ju 


I ^s>jdM a^jli ,j I I A*tj 3 Ut- 1 aI^-c j-+j Ij £a^ a 5* j-i I u\-> I ^o 

A-JLojJI aJipJl! I 

S«J + t= t 

J 'U + * = 

^ J -u = 


° e 


AJo Ld I A*w^jVI A-aiLM aA*>c£' j!«XJLo j 

O ^ ) Jiw ^-0 6 A>j Aj*JLo ^ 

= t d = -* •*• 

• 0 ^- 3 ^ A^maJLHj _*o j^ju ^) 




^ id - — 

-o i 

C<jLj A^cJLo jjbj 


( > - O 6 *J^ 

. LjLiJI ^ \ * * ^jL*u Cat? J-Ujc iji^JI £Jcj jlSj ^1? V axLlS" £jjLs? J^LLa ( N ') 

(j-° ^j-Aj ^ ij-5jJI ( j-« £jLi)l ^jjL^aJI aJLlS* cJ L f lili 

L^-^ r )? <»■> ^Lc J J> J-^-d jLSj jL-*-JL * I ^ ^ l ^ *1x5* 6 jS* <jJ j&JZj ( Y ) 

^ , 0 jLaJL aL^II 5 J>J\ aL 5" ^j-^aJ cJjJI ^ . aLJo / ^> Y * ^jL^a 


/V =s 

Ho 


I^£^j[jl5\ £jl5 [jl5\ l h. i^aj 1 








lj.u* ^ N • • JjxsJj p9*S \ A • • IfsizS' 5 jL^ 2S x^S x>jl ( V") 

O / JLfi> . O l-X > jj 

A • _>>Uj C+Ajh *? li * LX> i-ii! Ja} c5 lx j*> £. . L^Jbi” J?lkil ^ Ciii ( i ) 

ij* *A>jI O / i * ix-j*4U iLiall ^9 AJLo OJJ jl O / ^ 

. ^ L^?.xi) j> 

L^j CwqJl k.^>Li c#^ la .a — y- J |*> N • • L^.,»l " ^ i?Uail ^y> 5 _^5” c5" y ( 0 ) 

<_?® -J'- *--^ ovc • jl 0 • ^Liijl ^Jj OJCijI pj o/ ^.y,, £, . . 

• S^sL* jajj J-i j> x+*£ 

^ ^LaJjl (y> . L ji ^~J 0 • i $ r l r < j?Uall ^ S ^ ci " y ("\) 
J -*-'-^l * * ‘. • ■‘'■I • l ij£***J ^ ® ^1 OJJjlj Lf{ CwoJik^li 

. »^iU> ^oLuJI x*jj Jjs LpS" j> 2^S ^ 

lili . <cJbl Jaj\ ^Js. jt— i • fAJjJ LL^x I \ • . tails' J?Uall j* lj£ cS Ji ( V) 

jLi» -L>jl , Alo . fai . »J ^jJI £p ^J\ Ji' Xx> JJ jj l j^JI j\ jJLc 

l “ J / (*— • |*^ *— * I J j-i« ~tjX LyS i_J UJ I ^ > .f}t I Jy*jj 1 ^r<* 2 ■ ^< * 

Ajdii" ^L, j »—y> d> / jju A \ • (*> 6 • 4 :l-.< i^sL^j cJLiti ( A ) 

e e. 

jL LJx t 5-c^JI Jw>-jl L> dlii -Uj Lc j-g^>dl ^ j 4-J o i 

• j* <$ Axjj |tJ I iS* ^> 

dL^I o / r* * *ks* j+*j p&S S L^shS 2Jul3 oLLjJLt >L>» ^ ^Jju> ( jJL]?l ( ^ ) 

c 

. ^ / j*S* ^ ^ijdl j>u <iJ 

jjlij ijL-iU 4-w jJ L jl-iLo ciJJiSj Jiii) iiJLkll i5" ^1 i ^ jIjlLo jl>jI 

iJ^Jj **Z£.J4M kS^ JL^^I V^l : ols ( ^ • ) 

• ^*jJL j> iLxjS j^aj Jja-o jl pj 

r 

\n 

^ — 'j 
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Newton’s Laws 


Newton’s First Law : 




Jfl £yA 4 l)l> ^ Jib 

4 £)l> {jA j+*J <^j\> jfj* jOi |J l* 


. j I Jill <UjL? 2£ j> JuJa^dl 2£ ji* I jL c^JUaJI 

j> S j I (^,5'^' I I ^ J 5j— i) I ^4 -maJ jJj-A UiJ I j j^jJLiU ~ S 

. AJcJl^ ^ ( ^ ^ ^ ~ * a 


V" 


,LJLI 


£ £ (. (. 

£+£ ^5j Ji aJIj <iJ ^jJI l-Ljj U^L « Lw»^> Col j lili 

^3 ^jiLS' jLb^ JiJj • * j -9 ^ 

l +^*> <iJ lit t (iJJ-iS^ . 5 j-i \j lj ( V * ) J»5w 

«■ «. 

J J 1 jIaaII^ 


( Y. jSLa ) 


a £ 

. A ^bLc jr>jJ "bj3 tiJllfe ^jl ^jl ^ 

• ^Ic- 6 yjil (^jiJI jjjUJI ^ " S jiJ I " j^JCJ J l^aJL — V 

iJLil Lo^LbiS^ J^Cj t ^sl^JL-o ^ A ^ oig? \ 1 1 ^zJL> jjjLiJI ^3L> — IP 

. jA . rt l ) - AjjLm**o A«Jx jJjjU (^j-2JI jj£j LoJJLC t |+«m*>JI) A * * —^>11 

a-*JL^ Lo j jx |^l ) a.. oJ? y i ^ a_$* j.> jJM jl ^L*J! I <jl ^jjJLiJI Ouj ~ 1 

£ 

tL>j&JL$ SjJ A-Jx jlj ‘ LoLiJj bJJb ^jJL> j*-* Ju AJ&S V ( <Ljlm kJI 
• jj^iaJI jj^LS Jj^fl jjjUJI u-u-bJI IJl^Jj . SJlil 

25* ^jdl ol>JI ^j-° I ^JLcjJI ^ Jj^l jj^LaJI ~ 0 

iJl> 1 ; o jJ3 1 t 2Sj^ Jl! ^22 -mJI ^oj ILo o jJl*& US aJ I Ji>*V julj « I ^jLu^ 

. 2JiU\XJ.\ 


^jLU I cJliil 1 1 ^ | 







(. (■ 

Jul yj' 9 * * UjjLi J-S <J^ |♦^ , * ,,!, 0^ l ^- 1 ^ ^ Cf* -5 

{*) jj%JJ 4jli t i-o jLLo <U I <L-Jx yjj jl jj-b ^2-*^ ^S> Sj^lJ f +»-> (ijy li| 

. " 2L^ jSfl & jSUJ ^ 

^ I IJ^ jli < Jj^' ik^JI li-L^aJI ^ ^jJI ^ ^ 

* 

. JlLC- Lw? Aj L £> 1/ J*X I 

^ >»<-^ ^ L»j . j j» j4i-« y> *S. jJ-l fj-$-^> j*L» cJLkll i j>« ^jjl 

. j>5U LS'L* j-Uj ji b j^Lil 

Ijjb jl ^yinjc • jJ j-jJ JjSfl j^LaU ^>*iL«s> ijJ-> ij->j cs^j 

, Jaii J* . fL->Sll IS > jj-jJu (jijJI (ji^Lill jj$y (jj j^UJI 

^Ijl^l^-I ^.Ja-L^uj Ja jSfl jtk- j^yLt £9^ j^> ii'jJ-l -L^rt lS-^ -^Llil jl <.yU lu^> J-^j 

^1 ii” jJ-l jj$^ jl * ^l>ll £f 3*-^ (J^ *** j><'-4JI 

jJa3 jus |t ■■■ l \ j ,j£j *tfl Jl < 2->jJo j^>!lj ^IjJ^I <y ^Ltll life V- 

jli i o^li-l #jjb _^c ^yi Lof . ^»J*>UI j^> jl^l iL>l? -*-* *^b ~*jx$ oliL«* 

£ ^ 

j^jUJI j^JaJ Jju>u JjbLllI oLuLi J>>j U- mJj Jj> Sj&l i)\jj* 

. ^1 -^J jtUdL li^APxja Jj*^l 

:(UJlU 

iu^jJI Jjj <u3 ^Lma>^I 55* JjI^JI jl 
2j j-jl ^ Ja.o. :J 3 j ^JL ^ 3 ji" C*£ y lil <ol 

j> jU * ( *iLLd ) JJLJL 3^ji^ ****0' 

JlT j-> jl C*-Jj V jtJ i->lj-JI ^ <LX-jL*uL-« jj^ 

. ( Y N ^ ofex Lo 

Syjil (^jill iL^L^-o jl 4 ljj£jl\ 2 I Cyj^ jjjLaJI * i 

Ljli 4 Ji^Sf L^l J i4>jll L^*jj 6ji ^jlj Ja^jJ 3^JI jl Uj . jl 


iuij UiJl 1 "i^3 

A 


jj^JI 





( V N J5L^ ) 
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( jjj-jJI JaaII ij)^ t 

^ u 5>ai i^n 

( ij>J Lfrl 1 ) j* ^ MH 


(jj^l )j ' 



^ ^ A 

^^3 ^jLj j C» L-w-wIj j— a ^1 “~ <jj^JI 6^—3 *j A , * > Ij 6^—9 ^X * X »i< u > 

£ * 

^|«J l II 1 I ^ • 'J, < L wb » fl^L^ 0*^ 6 j JU I bJJb jjl |A*A^ • I jU- d^^aJ I ij J_j J '' J> A fll ) I 

^-J j) ‘ m fl *i J ij 1 A»a«3 | < m ^ 1 JjLJI *La^ULi0 d^«3 ^lOi a I*7_a . j7T Ij ■**■*) 

. JJUI ^ i^jUl 

: m Jli, 

: iJiii (> l£ iS" jJ.1 

(■ 

{J&J I AllOl fei’llllllO ^^5 * cJ J^JO L^aMb> J m ^L j U 

JsH JiSiS Jlz JJ ^ 5j_ 9 j-jl" cJ i-JLil 
( VY J5Li ) . ( V Y ) j£i ^ L^ ^ I 4 -LJ ijjljj 

fr £■ 

a 5* I d I ^3 I £> 6 1 (^ ^*aJ I L-S* ^ ^ O 1-3 * A iflJg.X Uo A«S 1 ^ I lx 

fr £ C 

• <^3 (jJ^iL)! (J>-*-l^ ^>JJ ^4^ 1 ^ j (jjj^JI *b j£ Oul5* llj . jl c**^u 

^ Lx> ^ a* 5* jl! J^IaxJ IS j^\ &Ls^l ^j-u^c ^3 w Uju j |+ m *u»M ^Lc 3j*>j jil 

AMyA^Lo Cj^" ^ l** ^A& jj ^ ^ ~ ^ ^ Aj£* jj£* I A^o^Ul^o £^3 6 jJiJ I d.AJk ^ 6 ^ aU 

. I» y# j} U A#dj Ui I 6 ^3 ^ i aJlI ^ 1 j Lq»*3 . axcS* <=■ Lo I >U I 

iS ^ ip = (* •'• 

f. (. «■ t. 

^Js* l jjji I (jj-iil cjLS jl jli * i^^JJ Lmai I j IS j> jj>jj V aJI Lx * L^jI 

fr.fr fr ^ 

tjjz'i L^-*y c l J ^J>iO. X 1 J 6^-3 3^->J 0^ ^Sjkjb i ^JmJUJ ^L^l ^3 I 

• OJJ^ JilxxJ 

fr fr 

I Am^o^Lo Cj^“ Lr^3J 1 A ^-Ju L I 3^ 6^3 6 j j d I iAA ^»0i i^,i*i,' > ) 

^j U 6 i^aJ I 6*a^ ^ IaaI yA jXm . vli 

J = (i i? + 


(S* • 


^jjLJI CilLil 1 1 2i ^1 1 






: m Jit. 


J*a)I Sj)v 

A 


( <Lo J Ui I ) a 


- 7777777777777777 , 


: ^iil Jy ^ ^Jlc- ( jlks jl ) 5jU**J 4-oJi-ilJll ji - 1 

6jJ ^ ii* ^ j>JII SjJL)l j^Ssj i aJU-l ^ 
t* 4 ^ ^ (Yr) jid ^ US' Liii U*l?2l 

IjLPT-J JjL^JI JLdl ^ j -A—u P — U*-^J 

(■ 

• <jl 


(dJ jprl\ 


W //////////777 


(jj^l )j t 
( vr jsut ) 


^ “f 

J = v* 4 


f- 

'L$>jk\ SjjOl jU CuU j+te j* dijprj . II ji-mJ-I jli" 151 UI 

£ ^ ^ 

XjhJL?>! ^^JLc- 2 _*-*L*J i £®/)l »j -9 <_?* t/l* -A^J cs^*^ d*"b 

. ( Y l Jid ) JJL-i J Js . I **~iJl< 6 W 1 **r* '-^> l <A 



( J >* 1 ! jii Sji ) ^ 


: U) Jit. 


^yXj! i^jLLaJI SjJ> CJlSj I | «- d - ~— ^ l $ "l"^ ^jlr^ liJjJX-lj 

(ii ^X»aJJ S j-3 ^-^*.1 CuLS" lili . a J L- ... J I <Lc jljJLo £-« l V I $ 1 ! “'- 

Loji^c. a jLwmJI aLS Cr° Lt* ^ s • »A jLi* jl$j ^ 0 * * <A 

. JjJJ! life ajL-*D Ic ^ ^j-ail -*>j! • ^ V • W-Ar 4 * 1 ‘-*■’1^ 
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w* 









J" 


t- 

I ( J\JLa Ufe i^.La-0 ^ ^ °> I |» j) ^ ifl i<o 

t 1“ ^ 

«. i«£ ^yU ^^2^1 4 jljtdil AJuU &Sj**mJ {jj j^Sj SjL*JI (J I ( I 

£ £ 

. aj d ji I Jjyo dJ j^Jll jl ( o 

. ^3 I ^1 S jJ jj 

. 55* ^ I &L^I ^3 L Jb ! J-oju j dJ jpxl I l j 3 # 

. L^l j J-o-*-> j jJjJJ &j5S # 

i-o jLill d jJS ^ Lo>l-L>! 4 <lnJ j-J ^1 L^JUl^ . Jb^aj>Jll J-*-iJI ij Sj-S * 

^ I I 5j 6 y3 A^J L*J 4 55* I 6 Lj£ I ^A»5dC- ^3 ( dJ 5vJL> 5 ! ) 

. (VO ^5-yW ) ^3 1*5 La-aa>Ij 

C- (. *■ 

j I jJLi I ^3 Laau ^ ^ I I ij 6^3 ^jl ^djd uy ) 4 ^43*^1 ^3 55j^M <jl Lc 

crvJ jiJI ay Lfc j-c cr d?UdJI £>5 j: ^ULj 4 ^JjdJ L^L^-o jl ^1 jJjJI S >5 ^ iLbJj 

. ^ ^ I JL& 4 J I S j3 j I jJL q 4w^Laa«j> U^LLlo |j5sj i+J I 3 I 

4 dm£j Lii I 5 ^3 ^ I Jj LO ^ I j£L aJ 

. &Sj*m1 I ^ I ...Jy* ^ 

O) £t = r:'- 

( I JSS ) Aa-a - a-SJ ^j5sJfc dJ I l u-y yA LdJ I d-U Ij ) Cm> 

. ^-A' / p5* V * Is j-oaJ I JJLC- 5y0 J LaJL I 6 j3 A-w$ jijCO 

aJ 5\J ! Aw^^a ULl 1 6 j3 c^j 15 4 ^a/ j j*5 V ♦ a-c ^a*mJ I Ou 15 L^-dx- 

. |*j> 5* d3 \ = Vx o« 

• ( ' ) 

( Y) f. x I = No-. 


A 


5-o j lil I 6 j3 


tiJ ^ 3 ^ 6 j 3 

— 




to J 5 ^ 


^jLU I djJ LU 1 1 ^ i^s\ | 






i SjLJI ( _ # Jl c » yjl! Uj^lc . »jL—U * s.jm ( _ r ^sl ^ 

£ 

jj SjJ iLiaJ Lo^ . jl-uiil LgjjL-j j &L^*il 5jL_-JI Sj-S iLiu i-ajLill 5jJ jLi 

. jljiill jj,pl JaaJI 

,*Li 0 • • = j» . ' . 

: jl ^ £ i>l ^» ( N ) AaJLII »J4; 

m ^t = »-- 

; 0 i jbi m (n i— J 4 

n£ x i o- • 
r- x i ~ no- 
>t °-- 


f. N o • 

r. x o. . 

= ,£• 


\ 0 • 


\ v * 

: (0) Jit. 

L$j*I-o Xjp ‘ ^ ^ “ = T 1? ‘ -s>* = \ iJ ^yM jry (*-*^ 

LJiiLo a5" d j*-zj ajU 4"l (_$!•£ o y I til ^ ®y* 5 j>>)I 

ft 

. 6 jiJI &-X£ jL^-o 

J-W 

iuiai^o aS" («— • • 

• = + v-i^ + ^ •’• 

: (^frV - -sj“)~ = (y'i2 + \v?^ - = y''i? •• 

. Syi eo>j V = T + N V ^ || r-v? j| * * • 

owj> _fe Ajjlj £«® 

■\ r . i*,us iyij ji TV - = -p = ■» u> 


TV 
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n - o 

J\S. r U>Sn ja*j ^jLc. ~tjji\ ( VA) ouj ( N ) 

f- 

$ \ A 2S j> l$* jprjjb j\ 


.d> 


j*j r. 


cyj* 


S . 







(*^ f v 
(.*) 


(^) 


(I) 



(j) 


U) 


(a) 


(H) 

oliL«u> ^Jair L4JI j>j t JJL, ^ L*Jj . d> ^ 0 • l^Jjj 5 j_JL^ iJJuto 5 £ h+4 j ( T ) 

. ijjL*X-o <U_LoJ ol j*3 4jj L^LLo 

• 6 1 *a£ LmJ I *Lo^ ULo S j 1 jJLo ^jb L<^ 

J->jl i . d* ^ 0 alkllj 4J ^i^JI jJ^JI o^ i Lc. L*« mJ j ^iiLo L> : ^ ( t*) 

. 4 U? o U <=• I j^J I <Lo j ULo S j 3 j IjlLo 

J^j j^-^* ^ ^ * * LftjljJLo 5 j_L ^L-dL s l ije j\ ^Ix a. ;L> JLx 5 " jL^.> ( i ) 

Li —0 6 ^3 I t ^ ^ ~ * A 4 X J Ml* ijU V • Ajjiji L# i&v <>ij* 3 n 

■ uijVI , 


(^^jldll dxJLU 1 1 ^ i^s \ I 







. * *+ * 

b J t-wlwj J-fljLiLa Lj i ( jAjI ^ LtS* SjLw. ( 0 ) 

cjIS’ L>X£ i jL-J( ^ ^ j£J ^S . tl> A vjUJU cJLf I jLi • i j ~ tj - jIjuU 

^ ^ vr ix^Ji 

J * f s * 

. **S . J»til UjJji tji ^^ail jb LJx I4J itj*. Lf ~Ai\ J>j\ 

■ (jrCjiJI C*^ gf jcJUS" jt—y» d j?CJ ( *V ) 


d t' ~ • 


d 


r = 




(j l-Lo LaXo 1 -^^ a 

• <uJailo ^ <t ' Jmb j^-4-l L? lx Oy I jJ »ytJI ojx 

jl j*ix iil^ . JjLwl #L^I aJUlIIj a L^ iS&A ^Jl WJt.IV) 

\ . 

J*>^l OJJ — 2-ajLOj* jIj i-C jm*JI jl-ULo ^ y^UjJ * l^gJI 

ftjjb ^* , (^1 Lo jjx dlfet ix jt# ^>jli i j-M / ^ 6 ix j-i-iJ) -JLlallj 

» iuJiw* *x j*J\ 

jUiaJI I-Iai 2Sj£* i-*jLiil C6\S lili * ^ ^ ^1*LS ^ ^ V Ajdj*S jlia5 (A) 

^ J5L) ^p*£ * o ITT cJLf jl jdxj * <*-lx ^ £> ^ Lijt wmLlxj 

* * * 

* O ^ k , flj l I Jk^J ^1 1^1 ^ I c. w*> I * 1 * 4 JX j-mj Ow IS' La m CX 

* t 

ijj y I ij* lA- 5 ™^ I I ^^ix ^ [^> J - LJT ^ - Axdx^ |»^.^> ( ^ ) 

^lx ^ ■i. ^4 ‘ I ^ i * * Oj-L-41 ^ Jl 5" ^ jLtlil frjJ cJ L5" UjJuxj ^ V - 

* j> m « 4 I <u»ji j * A * a " ■ -U 
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Newton’s Second Law 




jD^jU * '«->$* J, 

<j* dj^ti *J u 


: 0 >>IaU 

^ 50 ( t ef ) 


•o j 


i? t - ( £. d ) 


'O s 

_»>^ll l - w LuJ I Oulj | o 


"k>\sS aJU i iS” c Lj I <LzjU I ^Jid" cJl^" lilj 

r~i ^ s 

-> d = d = ( £,cf) - — 

^ J -o j 


• J5LlJI ^idl jjj'UJI i>L JjJlc i ibjtc 




(N) 


i? 


t ~ j> d 


1 ? I {j* ^j m !r >S ^ I I ^ I j 5 s-o^ < Lo jJLjl-o I C<u Ll) I j[£ jJj 

• CjUJI IJufc LTUAj U-J jrUj .^> 5JL>uJI 

iJVjj U 4 LC. j-*aJ ^ iL«Jlj SjjiJI ^0 Ji* jl U 

* I OiJ^ ^ \j£ lJ>j 

L> 1? _ 1? i <3 d> = _J^r 

■ jd *- 4 dJ^L? ^ 0j4*dl jjj* &> J5>J iJj-A-\ (j-LaJI jj5yj 


^jLU I cJliil 1 1 ^ | 







{J t — ->• <£/ 

( Y ) ^ d 

• c?^ ( Y ) iS*iAj»J I jl L*lt | c*jUJ! <u-J 

jIjlLo ■ al olJu> j LI juu iJu«J |J tu£Jj * <lUs_*JI jIjJ-» o!a^-j IlI 
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j^jLJI j-o . Jil U^L* L>^- > 

ft 

4 La ftjjb ji-^l ^Js> Jji J^aJlj lT° 

. j-jJ LJliJI j^UJI jlii^ jLjiJIj 

£ 

l**4-l Jft JJiJI Jjjb i j->JI p-*4-' b’Ji J— Jal)l (jl J-*-9 O' 4 
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: jjJLtV iHn.rtill — Y 
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/ + jd- = >d - 


m 


( j- + j ) d = 4^ 
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+ _$ d- = -^ u _>d- J | 

/ + jd- = >d-,\ 


(1) 


( - s ) d = 
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<iJJ i j 4 J^uL) I 3j bjJ j IjlLo I J? j^-f) I i) l> ) i i-u 3 U* I iL*_*j jui^t I Jajb L> 
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• (JawI A^>_^o *— * / j"*- 0 ^ , A La jliiu A^isiio aJL*ju Jbudll <iJ j £ lil : UJIj 
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Jl>jI . Jbrf-o j^5l Ja> ^ j JL*Jl I ^^Lc- 1 ^1 j*> . £> o * * Jil^J 6 jJ 4^1c. Ojjl 
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jLTjI Lc^a UJX O .^>0 • , iA ajljxa £i.U l$Jx yli ^1 j JaSLy f^La La iLaj 

. JaJU-l ^v> 5 ^SsJI 

jx-lj ja.a A T _,.> ^ Jt> ^ • , i . . , Y La-fcLJL^ jljLL-e jL^ J^_Sj - “V 

o**- 1 A LyLJI Jx^uj L> /jX«a A ^jSn ax CJlij L_L?| ^ (J j ^Lt 

jOLajJJ a^^jLi a^SDl ix^ Oilji jL j5L)l CwsiLaJ . iS j> aLsjl 

O 1 * iS jl- L axj a j*iL,a |» jLajJI Jaj a_jLJ| 5 ^J\ &m£- J^i 4/LC . dj / J mZ-J* V 

^jl ^ a^-Ij ,♦ i 'i . ~ ... ^ Ja> ^ ^ Y • • . j*#. \ • • LxLJLS' (jljLJLa jL^ - V 
<y ^ 

Y*r 

v S ^ 
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is Li . a Lai I U / jZ* V UJLJI £>/jZ-* ^ *■*«■»' 

&/ • , Vo iutj — u \+z£ f- #L^I (j-ii ^ 2 _jUJI 6^1 jli^SUI c*»iL^> 

. i^Jlc usuii <^j*^ ® “L jaj 

,dj/(*- A • Ja> <y ^ (*> * • ■* e '— J- 4 *s> - A 

~ #j £J| ■ -•<- lili . (*> i • • l^duS" JubJI ^ US'L * l~L> iJtt ~»J *j&l 

, ,_■»> ^-11 jl*j w> / j*— V* - Is. j— j db^Jtf UjDI jl c*jl . j.jL^dJ 

£ 

. laJ ^SsJ I (ju JiLdll ji-^JI jl-u>» ^>jl 

Ic^ ^yiil JL-dJ (Jit Jk>lj (*-Aiw> Jai- <y (*> A • • *(*>¥•• O^-— ^ ^ 

J>jl . J^-lj ^iLajdl A*j jL— 4-1 4^ ^4 ‘ 4^^* c4 *-* / ^ ^ 

. - s 1 . >^> ? 1 1 Aaj 

o>Ij , . «r ...* ia> <y ,jJui ^1 Ju^i ^Js. d Y < d LULUS' JjL-lo _ ^ * 

* /Jlj . o / ^ \ • j»USll <y Sj^JI cjtf Jj 

^yJu ^ ^jJi^ai\ l C+£j£ j»jLaJI J-*jj . U / N ^ ciU-l <_4 

$ j»iUaJI Jju 9 kc. J~, Li . £> / jS* N t ifr^**u iiLJI l^j> 0^1 

Ja> ^Jlfc US" dwwXJ . cr *JLal AJaj LqjL*0-a jljLAo c\j^ cSjJ - \ S 

iUa-o ftUtf I /p- V • , ♦!> / f*. f • J * -^-b f - 4 - 7 

s j&l J^rjl t v^-» / N * ks-jMj j»iL^ajJI x*j i-jUJI dixijl lili 1 

. ^L^JI j&j 

'jij Jl>l j |t -i.wo^ Ja> US' LS^' L#^ ob^ 9 'J^J _ ^ ^ 

J**I jIjJLoj • |*> 0 • • (^jL<J i^ysLaSfl S^SsJ! aUS' CJlS” lili . #14*^^ L 1 "** 


ISLulSLjil 


'j 







• •— J / 1*-“< ® jljjboj Y • ♦ ^UftJ b M 6 iXsS j » 

. J>lj j*-*> ^gi Lu^viJI L 4 JL Lie ^iLaill jju ijc j^JI j>j\ 

t- 

-Ua-> ^^Jx J>\ j ^ S Z . **a Ja> ^ j*> i * * U^gJLo Ji" iJbi" jljLJU j{j jS* S jPkSj - \ Y 

5JLm^> L w^i*> j *L^fl ^Ju tj* £j / jj.j> i ixjp-^u 
Sj^JI j»« U aiJ ojjjlj ^waLoSn Sj^JI Aj.c^Jik ^ li JuUxJI C ^ 1 x ujJ ^ 5 sJI jLu» «k*. 

l^lx j» 3 L^aJ I hXaj AjaaL4- I I 4X CA^ • ^ V AX A*u Ij 6 O JCT j I A \aL^~ I 

• ^ ^ . A 6 jLio ji-b ^jSfl 5 JJl tjs. J\ Ji j>U-l jt 

^-^*0 Li I ^ L^ 0 ^ ^ ^L-iJ j I ^ C*hi m> ^j>lS rlrC J — \ £, 

*’ * ^ 1 3 1 I j 5 I (jru S^JL) I Ja-u» jjwo J>j I . ^ & j IjlLo Lx lij j I 

. <LjIj 

l^L **> ^*3 ^ ^ i' 0 ♦ , A UjIjlLo ixj-M<j j*> N 0 L^xixi' a*^ 1 *^ cJLli?l — ^ 0 

. * 

***£j»> o I b j» 3 UaJ I j^j j L-**i I <iJ A j ^ rt (J ^ 5 * Y ajJU5" 

ft 

* LJI 4 - 4 U i^jlLo J^utl lift lilj . \ a UjIjlL# LWI cJU ^1 lift 

. «LojUll sift j>j\ « |*wi A^ iiL^s ( Li jl juu 4s£ ^ 

Cw4jL«? I lili vi> / j*** i 1 UjIjXo *£■ j+uj |» , i . S J a> <iJ j^sij ^>£ —— LULUS' 5 £ — \ ^ 

ic^JI «x>jl Jf lj (*— ^ L*^> |**i* N -y l^ik^ ^ jlaJI (JLc. i^L/ S^Sk 

• bj+n Lo >:L^JI juu Lo^J 

UjjJ iiL^> ^23 -i*-j cx3ji ajuL? i^jLL® -U^ ^LsixJI j»*j ij) jp*jj ^Jr\ jl J& ^ lilj 

• isjLtil *^>j\ t i N N 

u^jo &*■* ^jjj-« -Wj cL» / £. • LJiiio it j*> N Y • Iriks' Sji” J - N V 


Cillill I l 2l 1 






1 • LJIjloI ixj—u A • Lfl- r i. - i' !jj>l lj£ a- 4 ^ j ^ 

CwoL^aJ iSli ^jSfl »j£-)l i-S" >> &L^I ^ / (**“ ^ '-’ / (**" 

. » |»iLajJ! Xu U-f l if ic j^JI >_«■ » *. > I i J>lj 

^_-a «_ . ... -J . jjjls Y At • ijj L*J iiU j^J c*^ j l . <a zl I x*j J-l lijj 

. I 

V • l$— LJ *-u\y. ^le J-ji ,j-L>l <y J-y» ^ ->* -> V f ^ 

lg rly< ft ji" CjLsj _> t ^ y < Li*)l ikiJI <_£* t CJli’j ^ ^ = _> t 

lili \ icS’L* o -Ut £**jh*?\j _>. t lJ-z cSj^jls \ xs- p> Y 

J^aj j»iLai)l Jju ^Dl ,y>j Jl ^>_}l . \x>-\j L— > ^iLoJI -Uj jlJj&l 

^ JiH " 1 

iJii! ^ jl jJa— j^> t , ^ gjiJjl t>« -*>L? j»b^ Cr 4 '- ^ 5 '“ - ^ 

if J> i-*f ^ ^Jcdl jl-Xi# c— >1 < jXa V , 0 J»J l$J ^Ujjl i j~a^ OOjjli xL? 

lil jJj-Jk 5 ^£JI ^ jSfl J^i ij jIaL« Jj>-jI U- 4 '-^ 9 ! 

. i»JU • , N j*^^; ® jfJI ij^j j^f 
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£J| jJt 





‘ ^ ^ b ^ k/k-* k I J ^jJy * j I Lu ly 

lH cr^j- 0 ^VjI j^-°J * ouJ^Jll * LJx j-o J-)JuJI 3 j-^> ^Lu* cJlf 
jl J*J-I ^i*j OjAj jL5"L> i^ljju I ijadJjb! Cm> 

itL^> ^ J^S Jja_s jli* jjb ISkolSLlI | J-*J 6j^k> Juu Ojju la 
^LkH ^1 'iLo oir J*±\£ Ljl jjLI 0^1 ^ (jJS 

. OVUll cjiL^a ^3 4-Lo -A^. a? V1 .« 

*4uaVi 

* 0^ L^ ,C ' (jX^i J^ajjJI IJjb j^jjJJ Llgj 

• A**/ 1*3 l 6^3 4 )? < « l^j JjjJl JiLJI c3 j_fl_*^_' — 

. Lf^Li oli>jj fijJiil j. ^io cijXu - 
. ^-uj LJ o Ij>jj |»* I 2£ j> iiU? lJ jJCj — 

. iilkJlj Jj LJ I Iju-d o J-3CL) - 

• k-' 1 j k^ k^ ^ jJ I ii li? cj ^jcj — 

CjLc J_U 3 ^i,l 

•/Ji-jJim 

. SjjLiJI (V) 

. iiUJI (f) 



asitajt - - JiSJt 


Wark - Power - Energy 


Q?Lj jl J&j y j 15Lj 15LII ^JL c- ^ y* iiliaJlj 

X‘}y Li ^Llju j iilkJI oli" i-»jl jJ-l < <uL»-«JI IjL^u LLJj 

DjL*_a JIj ^liil a-L*Jj oLii^c -bJji <_*)[ ^ « o^Udl cibJ^-o ^ aj 

it J— Jl J A^j’tfli” iS ji - 1 ^Lj v*^ o* ^ a o J oli*>U)l yj^S^\ 

. j>l cJb* ,j-« »jiJlj a!«JIj 

^ jyu^lj 2 _£jUJI »jJii) iilkJlj SjJuUIj Ji-lJI ^ I---* Lww^lji j »rt7 j? *AArfJ 

US' . <U1j U jL-lcL iU? j^fl UjSU-I j-JIj iS* ^1 jUlc-^M 

* 

^^aJ| ~A ^-m g (iJUJu ij ■ all jli » ' «-wa»-> *jJJI X-£ Aftl Ja>*^J 

. <lJLc ft yjll 


: Ajj\j Sj§ AJomIjj Jj4x*M Jfc* M 



Up AJift lj 6 jJ j*J Ij <Z*£ J L t .., u ft Ja> I a * » »> 

^gi L#_T i O J-isj-o j ^l-LSftl i>» (J-2-ljl Aft I i^j-iJj 
ci = O t AI>ljj As*Sj> jl5j ( 0 T) 


: uu^tf 


( or ^ 

^1 ^‘IJUftl ,>» p*--* tiL^ <y -i? iiftLlll #>51 1 ikJ.* Jjlil Ji-SJI 

ft jjiJI ftUyJL-aJ ( _^w(Lk_AJI t— ft J~ftsL> ^j[mJ AjI >*A ^ >V-j <y Uj 

. jjyuftft ,1 (j\ft A>ljVI AftK.** 


( N ) <-* O 1? L^ 1 

Lx^J jJLn^U 2 jjLma-^ J I JuJLm» jl &m*>yA j 3 t ^.w.a)L »_3 ^^XmJI (J I lij 

^uiai (j\j jl ) oyu^j^ ujj LoJb OjX» jlj o t jyj-^jdl y* jI-LLoj 

: j! I jZi Lo ^AjycJI yji Lx»I 4 J>^lj U^-\>l ( (jJJL^aj 


^IjJijVI ^?jll y> JULo^l (^iJI jL^II *i Jx^JI 
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• ^ £■ Jaib Ju t £^jil 

jl ) \±>\j Ji-iJI L^,. * 9 oj&j *S jJ» uuJl> ( 0 £ ) JSw Ojrfj 

. ( ojjJU-l ^ Ij>\j 




v c^! t>° ^ * <Jl i cr° o-° ju&vi 

( y - ot JSLs ) ( I - oi ) 

«■ 

jU . IIa ^1 iLc U> ^ lil " -LI ±>j ^Js.j 

• jA * rt\ \ jLmII J}U JjjJU JjL*JI 

-u»<jdl y> 2JLLI »i* ^ j\ iia>Mc iL^UM t>jj> ijZsj 

. iJjLa Jl 

jLf^Sjdl Uj-A>u 4jJ IjJI J-ft J4 jlS” lilj 

( 0 6 ) j£-i 5jj>lj daij uj>jl>’ U-^-ft Ml ij Jut o . ^ 

. ljj*al\ ^yLc ( > ) iDUJI IjbS <u'li 
(T) 



jn L> 


O* 


i>ljVlj »jiJI iiLp%II oVU>l ( 6*\) 0[Uj 



J> 

— >- 



o* 


o 

• = (J- 

( o H JSLi 


• <^ 


^ ^jLU I cJliil I < h. I 






i LojULo ^kjLdjki L>u ( LaJ L yc j-o (j\j JjmlJII JJLiJI tjj&j LoJjlc- i 

^ f- 

. aJULo^M ^U^aJLkojj i 6^3 jl A-oj III I 6^3 aJAaJ ^-iJI jJ^XmaJI ciiJS 

s'OJ'JlLi 

( * i \ ) = I ikflJ I £y> -s^H? r~ ^ 0 = ^ S ji) I jjh ^JL l^ Ja> ^ <j) 

j 3mLoLa^> A*jj1^j3 jj L>s-o L^| C.« w ^ L* ( Y i Y ) — O | 

• ^ ^ cA£ • ,3 * 

J" 

. j j l^-oJJ a^jJ L o t f ' tj\ ? )g.tf a) I j -0 ( 0 V ) la^*. 

o j + j f — o i>lj*^l tecj* oL-ni 

c- 

I J - O J = 

ti"( • - r ) + ^T( n - r ) .-. 

^7 r +^7r = 

. <LjIj iUaxll SjiJI jl 4ia>*)Lo ^a JJuiJI ujLjaJ JjJaj 

Q -L? = tT 1 

( t7r +77 y ) q (T^Tr - t7o ) = 

(r) x ( r - ) + r x o = 

. l Lj£ J ^ — 

: ijiftli 

i>lj*ifl JjJull JjLwJI jli i La ~ij3 j-jLt C*^ jLwJLiia ,jli>ljl j***^JJ CJJ> IjJ 
l : a (>Jjjul I (jUjLsJI ^ i^£j\mJ aL ^ ^II 
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r o 


sfiM 

£ 

S^-> aJji_JU uO.«— jJ I . ,ji ,jl 

^ * *1 i l (jW ( L^- J j ^ i l l y 4 — ^ *' >ljVl 

. ( o A) J^U&l^lj^l J*>U JjJull 

( oA J&i ) O ^ = ‘ O ^ = ^ : Cr° 

iLaj>dl i>lj*il ol^ • • V <_^! t <j-» <^J*^ i>lj*^l J*il> jt— J-l JJLj'I I jl 

( yO + ) i>lj*ifl Jo Uj • jP~ aIia j I f iJiLiu {jA I JUujl 

y^ © i? + ^ ^ = + O ^ = ^ •’• 

. JjLjl Ojikll J&J y(ji + = 

. 4~JLm 1I ol>l jj-* ijJ&iA iJs- ^1 ^Lc I ^ jm 3 bJicLaJI sj^i ^1 Ja>*iljj 

: (V) Jli# 

^1 ■V-’tj » j-4 iLt |*J o ^Ja j_a ^1 f j_« jj ^ ^..j-Lt—^) Ja> ^^Jlc ^.. ».-> ^ 

• j o ■ t**?! I ^A^JI (J. * «i h 1 1 (j I ,jLJ &jL> L.-*J I OmLcLaJI . ^gj I Jl ' c j *^ 1 ja 

V CT 4 (^ V (^! ^11 yt^ ‘ ^ 

I ^ k . .. l^j 

tv o * = y»-^‘ v t o ^ = ^ 

tv O ^ + v t o ^' = r u i,+ ^u i -‘- 

( t v + V t ) 0 i? = 


JA^> = 


O *> 


<y =s 

Y ^ > 
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‘ »1 ■ j- ( Y ) I t M ill oLt> 4-*A*S ( 6 \ ) *^5s^i tA*i 


»-*' < <1^ oy. y J* ‘ ^ J& -^J '-* ‘ 1? <jj 4 XJLoJJ ^aa; L*aJ I I 

• jvs>lj*l!fl (j-« J^> 




( V - 6 ^J^) ( I- o<\ ) 

I ^1 i>ljVI V c^i ^ ilr® 

yji Ls> x o t x || <i? || = ^ ^ jb^> x v t x || if || = 

( s Jt - A - )U> x f x || ^ j| = 

^ U>xu( x || \P || - = 

\^“ = 

Ju-Li aJVju UJ 4 ^I ^ Ji" j -.- ; - « . T . ) l AJli i^ljVI ^jljj Sj^JI cJlS’ lilj 

: ^^IS" ,J lj>J i^<L» ^yJI C ^ aaJ> ^^J-l 

^ 0 = 0 t -L? = 1 ? 

: ijpJ I CaAau^U ( >Xi>Xfc £_9 

(^<J) Q 

^ O (i ) ^ ^? = 

> =^ 5 “ 0 ^ . . 

(V) | 3 ^ = j> 
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J>LU J^jJI jU t jlS" lit " : juL t>lb jx 

• o jup Jb^l> ^jLo 


• JjkJmJI ^Lj Cj\j>j 

(■ 

: jl S^iiL* cjLjJcJI gtSii 

J jh}\ ~ > '^ > J x #ji)l j\j3la tj>j = JjLuJI (j-xLi ij>j 

: {jZa . JSjJ ) jZ* - JSjfJ I 

‘^•Lr* <_r® -*>L> cyj*j »>® cS-MI jLLa ^\ (JLft jZj»- <jj*J 


jA+0 — Jb t JLa 


\ 


• L$>l^l ^ S>\j jZa iiLi La |«.»>> 
o || i ^ j+j N = || ^ || lili 

: jft\ JU Lj'li (t ) ii*JI J 


• J+* ^ x Cy^r> \ — jZ* • cyy*> \ 

• j** ~ ~»^>j c# lx J^J-I " j*— I UaJ jHauj 

JJL^JIjIjlL. Aiij^ ^- r l^> jL*J Uyu ( j-** • I j> jLSJ\ 

. ^ j>\j jZ# SiL*i Lo -^>lj j»l j> jLS Jjtf Ubjljiio 3 j$ AJjuj ^jJI 

== J& * ^ = || <3 || ‘ . o N = || ^ || UAi-l ISU 

: <>*; (T) iftUJI jli 

N x . o \ = jZjq t . o \ 

UjljJLo 5 jJ 4Ji^J ^iJI JbAJLJI jIjlLo 4j I ^s> : £jVI 

• L^fcl^l *A>lj iiUl U ^m> 

>^ = J> . r > =|| " 5 " || • wb > =||^T || Ui>l 151 

: 4^2^ (V) iS%JI jli 

^ x ^ = £jJ ^ 

: ol-b»j orb Jjy>ud I Jxlji dLJIj 


/V =s 

r^r 
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r 


N x . o N = jl* . fSxS & N 
JL* \ X Jl jJ> \ , A = 

(■ 

• ( J J> jl ) Jr** • ^ ^ = 

\ • x ^jli \ * = N x J>j*j N = ( J j> jl ) • l yj^ 1 ^ 

j* -- X (jjli Y \ 






: (H Jit. 

^jLc J-o-*> <^ C ' (* - ^' ^ * ‘Villi' J>j Sy*~a iXLt jj_JI 6 ji <Ji-J J*' S-^^l 

. jl* N • • aJ ji? j Y • Lg^Li Ajjljj 


JJ-I 



j I 2 Ja>^k* ( V ) iTibJ I J^iaj 

(^ . d; A- = s d = || \? || 

^ > • • = || *J || 
(V.)JSLi ° N T • = j„ 

a > Y • U> x > . • x A • = ji . • . 

A - x \ • • x A • = 

Y 

JL* . . CJ 


t • ■ • - = 


: U) Jit. 

jLiil <LajULo Sj_ 9 A_jit J-J J-^ CuL^j |I-. ^ r ■" -is— > |» ; ' " T '-i 

^ £ 

. jj o Y • • LfcjLuw i>ljl 5 ja)I aJXj J-*-**J1 ^ • • 


li|j « sl^l ^ J--*j ji! ‘ A_ajL^> <_?* O 1 ^ 
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( ^ JSLi) 


(J^” I dU * <L>lj*iN »L^| ^9 S«A>j 

• I Lww l^jsJ U b Ij ^ £y^ 


& \P ~ v » c 5 — < - J 
: LJl>^i 


ij^J^r 1 \ • • — 1? ‘ ^r 1 - 0 ^ • • + — d 

(IN ) Jiw 

<-* tJ = U* •’• 

(r. .) x (\. . - ) = 

^ ^ S . x r - = 
j J > i \. x r - = 


: ( 0 ) Jlt» 

J* U— 'M (^-9^1 ^ JrHI ^ J<^-« Ja> (JLc d <uJLd' djjxjj 

. J iiL»to« 1 d^t£j L^»U£ jjjJI iji (_^dl JJLiJI 

• I dajlfc : Lj’Ij fjicLtf> : *^jl 

JJ-* 

ij-s iuiLtl dUtc jljJLo j 

c * 

. L*J j ( 5 ef ) l> jl-U-d 5 ji 

jlj-d i jjj-Lo L*JL o jrUbL^I SjiJI ftjife JJL*j 

£ £ 
c^Lr^ j 4-Jx ^UJIj J-y> j^l Jai 

. r\Y) ur . j^o j] j a ^ J ui 

^*-*0 ( Ji J fij ) j l>XiLla J > Jj*^l ^ jjjJI 6 A-S Jjd Lol 

C 

• J 



(f =S 

no 
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* 

( Jis. ( j* Ls> j af ) UjLiui * ^Ltll 41^11 ^ jjjJI »y ^-®b 

J«y4 yS\ J a> 

. 4*^cl (j\J Y J ‘ ‘ J ^[ 

Y J + S J ~ J : C>1* 

. 4l>ljl *3% Zj» t-i (jSLJ.j J-y> ^*$”1 Ja> ^jJ-c | «.< » «J -I j> 

* jj^] I 4 ^4 ^ l* ■ ** l^j I JamJ I 

( T J + ) = ^ Q J = J* 

J Or j + Li O N -» = 

. i>lj^l Axi4 ijjjA* y j ii'JU jSl y-c? = <J O y j 
\ J = ^ •’• 

Jail* ijjljll Jji-Jll J^_mJI jj^l »j-5 Aia«iljj JjJ^II J^-mJI ijl (_jl 

Ja JI^I lj 5 ij*.r*>) I 1> 0*^ ^ 

: LfiLa h)^ “ *^ji 

J^O^I Jail- Cjl^T ^ dJt^j Jl>U 
,>^c (“Vf ) j£-i <y <_y^^ 

^ j * O {j* (J^* j-***"^ 

; La>^w>L"J ^ l? m i I jj 

^ (jil>jd) = N j * l?J = •-* 
(jul>id~) O <■* J = u-’-'- 



( -vr j 5 Li ) 
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( At JSLi ) 


j> l> J s d - = 

: IIsjIa jlS' 151 s LjU 

t- c 

^ {J "iX>j Jl>U 

. ( *\ £■ ) J^-mi ^ L*5" J>iwuV L^> jj> j 
: DU-I tjjb ^ 

i j(j>\>sd) = s j i\s J = o 
( J* l> j d ) q"5" J = J> . • . 
CJo ij ) J* l> J j d = 
j* l> J j d = 

: (A) JLL. 

r r-* 77 U«> <J*- j-*x ^jw jju 

“A 

Ct* J^-mJI «.**«.> I . / j» N , i "Lc-j+hj j^ 5 "l Ji> »L^I ^ 

• <_5*> OJjJI 

cM-i 

v' 

J = ftjljju | « fe ~ ' < 0 j^OAIj ^m.XI 

r > 

^ ^ - == ^ x ^ . A- = _>> jf 

^* + r £= v £-. 



CM ) 


ox . ^ X r - T (> ,£ ) = 

■ * A -" 0 0 • • 

V s * “ . A = = O . . 

• , r 


^jLxJ I cJliil 1 1 ^ | 







ij x l > s sS ~ = ! 

A 

VAx — x VAx T- = 

j*-* ■ tj^yy ^ ^ — = 

(\-o ^j u 

( Y- . N ) = v ^1 ( t- < \- ) = t ikiJI ^ Ja> ^ dijSKXj ( A ) 

j * cy -J caaI^I <^| yyy****- 4 ~ ~ = ^ ^ 
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( j?s 2 - * I ^5" J I ^-o J^J jt^-5 ^ $ J i L*j <iJ IS^jv^f lj * I j-$J I i-oj UL-o Cj 15" 

~ q L ^ gL L 5j L^wJ 1 5 j J-3 c*.yu-> I . ix Lyu / |t5" Y V jJjjx &j Lw^J I L^j <jJ j^sJ ax 

ij* 4 jl j^i A I ( _yLc 5 jL^mJI Ifc it ^w/ ftl La; I lw>I 

• j ^*-^ |«J <iJ l^JI>V lj e Ij^JI isjliLo 1-iSj SjLJI ftjJti 


5_tL« / |*5” > • • L$J ( _ r AiL ijA^l {y_Jp ( _ 5 lt T , V l g r l r< # jU« 


on 


t ^ 

di J& 1 \ ^LaJI <y-A3j I — l^Li <*-**> AjJ I J-^JLd ^JJ C*L^?J LoJCXj 

t t c. 

6jjJ -L>jLi • ixjlj LdjLill cJLT iSLi * ix^-yJI jjuxjJU JjLJ ^1 ci" 

. jl^aiL tiJ ^11 


/V =s 

rn 

v < J 


I^£^j[jl 5 \ £jl 5 [jl 5 \ l h . I 






Ki netic Energy : 11 *SUa 

: uij*j 

•y> yj *££■ ju> ^ f - r -4 1 'r’jr^ c#^ &j> *3^? dyj 

. J? y» jJL I4) 

(■ 

A?cdl li$J £, 1 iJS-ju> A^CLo fy 1 1 d lili 


(\) 


r. . N v, 

td — = 

t 1 


“EH d— = i? 
11 r 


: iS" ^-1 iili? ,j^ j**Ai)l ‘ £, Q — || £S 


u> L?J 


(T) 


ito e )^4 = i? 

laJu* Jaai ^JuCu j . iJL- jJ. i*~»La i-^S ^ f~Jr I iS" j> 23 \b jl I ^ £^ai> 

< Lii»j iki> ,j-<i j_ Jcj j3 .■».•.•, •• J-l 2£ j> 23 li? jl cijjxJI jy*i Ui" . 

jj » 

. a j ^c^ww ^LuL t Ia^j *■ Lj I 

: iiS ji»l iiQ> ^LS oljb-j 

: jl eijjxJI j^> 

^(it j* Jl jl-iL> ^LS 5 j>j ) x iLSJl ^LS 5^>j = 2£ ji-\ 5iU» »J>j 

: ji5*l J-^aAXjj 


a>wi 

^LS »j>j 

j>ji 

X 

^LS 3-x>j 

X 

iisSJI, 


11 

^ 

to 




1*3 


j>ji 

^Li 5o>j 

1 I^JJJ 1*3 

X v X 

assui 


cr 1 

Jr 

II 


^LS 6^>j) 




Jjli)l ^Li 5 j^>j x 

<* 

c 

Cr : 

Jr 

X 

ikSUI 

c^-Ui 

11 

£ 

t« 



JjlaJI ^>1*3 &J^>j X jljJLo 


Jr 

II 





jj^Ji 


Cr * 

Jr 

II 
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^ J I — 2S j^\ <LlU? 1*3 

• JJdJI ij*aj L^J IS j ^- 1 iiSli? jj I <j\*j Ur 

«■ s 

: jli S-Jlj / jzl L is. j-^JI jlji-oj ^1 jJLSUL iJb£J! C«**JS lil * *>lLoi 

j-^-° j-* -0 

j-^-° • (j-'* jrH = * y ^ = * ~ * jt^ — i5* iSU? (j-uLi 5 o>j 

£ 

• jli / J * 0> * TI.mJ L ^LC-^mJI j I jJLoj ^| ^jLL 4JuSU)l L^yufaJ lilj 

£j j = = * ~ * ^ = -!— — x ~~ x |+>- = i5* j£~ I ii U? ^ LS Sjl> j 

o o o 

uylliJI ^ ii' ^1 u-wLJ! oIjl>j jlgIjJ ^LJI JjJuU ouj 

: ilnJUl 

( ♦ ^ ) » <UJ t? ~ ^ I j> jJLS* ~ j-^o » ^ UaJ — ^ 

. i-JUJL 5-UjSflj ^1 j>jL£J[j Jj^JIj jzlL> JljI^Sfl ^U; ^IkJI \ltb 

(o . £ . j***) ((i-Jlj - | *\j> -jJU-JLLwu » ^UaJ - V 

• *Uh ^ ^ I j |» ^ Ij ^u-jcjLmJ L J I I ^Laj ^ QiJ I I jjb ^ 


djkXftj 1 

^>1 jl JJL^JI 

d 1 

^JUuJI 


aJUSUI 


r UiJI 

(olj)o/ ^-0 

Uj>) 


Y d>/^> 

& / jy> 




^ /£-»! 


C*li 

Y 

& / (*** 



^ -Cr- 


C f. 

oL^JI Jh- Z m j jl ^_JLkJI ^jJlc « (jjiLJI (joliiJI {y> ,j\ ^ J*_*JI JlLc : iii>*^_a 

• ^ l J? * t U ; *. X I ^w/LJll 

: 0 ) JLU 

ft ft" ^ A * ^ &m£ IJ? A ^ ^ W i Hii^ I • ^ Y An * II J ^ ^ ^ ^ ^ "l 


<y =s 

rrr 

^ 


£jl5 till I l 2l 1 







J" 


«■ 

o / jjLo *Lc- j-mJ Ij 6 a>jj IL aJj^J I <j I Lc 

• (Jj> jD j 4 ^ Jill? jli 

^ Y ( N Y )x > , o x A = J? 


(J^> jl) 


^ • i>’j*’ 


\-A = 


£4 


I M • x N , • A = 




S • x \ -A = 


(T) Jli» 


jIJlLo Li i JjJ* Y V 0 * * ^jLj L ^-wwoj *Jai. JJLfr £SJ-» ifljii iS" ^r> iiU? C^iLS" lil 


J" 


! L^jdLh^ (J Ij LL L -C-C- 1 ^ 7 j** 

r ' Y 


’ll t ll^^v 

Y || ^ || X -^ X -J = tY0 - * •'• 


<\ £ X YtO. . = T || t 

d>/^r.. = v”T\ = ife 


AlS” AiU? 


: (r) Jli. 

. £> / Y 2 s-jmj i*. > Y 6 • AjrJj i* 

JJ-I 

6 Jl>j Ak£JI J j^u jl L^J : urvijl? -L>l jl ^ ^ 

O / jt*yu 6 jL>J ^Jl it I Jj^u jl jl ( J jJ* I jl) ~~ ^ I bjJji* I ^ ^ 

. £j*^l fijAiLa I A 3 li? ^ ^» r < ?^ u 3 

: jli JjSfl Ji>JI ^ 'M 
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. Yo = 


l*> Y o • = af 


Jj> • ,0 = y (Y)x . ,Yox— =i, : 

: jli » ^UJI Ll**jI lil L»l 

d>/ ( *-»Y..=v^/ v ioY = || £ || 

Jj> * . « =pj • X .. , o = r (Y- • ) x Yo. x A = J* 

Y 

. Jlil < l?t jji<a j^l jbj i jlslsl&ia (jjJLaj^JaJI jl jil 

: U) Jli, 

‘ ® + ^y \ Y = £ : i£*}L*Jl; L 5 k*J • |*j> A • • ishS |t^u> 

jl.AA-0 jL Lg-Lc l«i& '^S j> 2j$ Q? Jb> j I . l-Lo L*JLoj (j IjLj Ij & Jl>j L^cJLo 

J±l 

I ‘biA&jj I ilill? ^)l$ !♦’**' * n 1 4 *,aIJLo Jj^JI jl Lc 

m = Yo + ui = Y (o) + Y (U ) = Y || t\\ 

£jl w. • = >M X A- • X A = Y || t || ef A = J, : tf/uiU* 

: ( 0 ) Jli* 

£ 

,j-_«J J-y» j-J'l Jai- ^jLc d> / |»— Y • • ^\j> Y • • jljJulS' oJii 

AiiiS 4 1? 4 - jljJ V* « L^iAii I Jju pj -l lijk iiT iili? Jl>jI . j V • 

. ij£ f- iill? 

Ji.1 

‘ 1 £. j^-jj ( V • ) J5 s*A _J ^S j*— J-wO jjS I JajL jl_J, Am&&A -^" ^5\^J 


A<J LU 1 1 ^ | 







jl^j Y f- UaiJl Juu <Lc - sj* A^uJJ 4 .i.i. » » ) L oL^LiJI _>• 

. <-»«J j+i I aJj»oJIj oAaJI *iaJ- 


V .... 


v. i* 

> 


i — ^ jl 



/ P*l\-- = — ^ • — 


<1> / ^ Y • • = £, Uaul 
Ji _> + £, = £, : (jjjLiJI |»-^— j £, oL-i- 

r x uv-) + t. . = £ .-. 

(V-^) . ^/ r m.- = 

V^* 1 &L^I JjXS- Sj?£j jLS" |***4"l jl U^i ^ 


v (NYV. -) X (t- •) 


\ 


■ c!*'-x'.' = 

juJljco^l <u5" _^> iiU? oL> j»jL j*— J-l j > iiU? ^ oLJ- 

r £d- = -k 
• Y 

Y( Y • • ) x (Y. •)— = 

Y 

£j! * x * • * *■ ~ £j! ^ ’ Xir = 




• I 3.3 li? ^3 jrtAidl • • 

A >. x \ , OA = .i? - i> 
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(r-OOjjU 

. o / T * * <i J j — L^jJlxS" 2Juj 3 2£ j> iili? aye. ( \ ) 

. ii* / jJLo Y * 2s>j*mj ij)j&cuj 0 ♦ ^,ma> i$* iSli? A>j! ( Y ) 

. d> / ^ Y 0 <iJ V <uJuS" ^m> iS" j> iSll? a>jl (f) 
• Jj> N^AVo . ^jL-j iill? cJli" I jl ^ N ,0 IgduS" 5jL« Is.^ jl>jI (i) 

l ^ . v .L vjT 5 ^lij / jJLo V* • • iiJ jxSjj |*> 6 • LgjJuS" iS" <ju jjli ( 0 ) 

* a^ / ^ ^ j a^ £ A , *\ 

6«A>^ L^>uLO — i --sj^ i * + -“s^ f * — ^ \j> Y * * 4jdjh^ viJ ( A ) 

. |t-t-u^l lj^ iS* iili? aye- . O / |t^u ULo 4 X j^mJI j I JjLoj jl^LdljCLd 

Y * * * + Y * « * — = £, ix j-*uj ji J-« ^ t \jt>j i-uLo <uL jii cJi 11? > I ( V ) 

^-3 li? a^x • / |t-^ ^^aiULo ^»x ^ IjbJLoj jjIa-aLxJwo "b^> j l^_>cjwo *\j& ^ -^y 1 

. L^i^lkjl aJii JuLIaJI 

j IjJLoj J I J-o L*JLo "b^>j L^JLo -v*^ i C**> N * * + -s^ 0 * * — <iJ^sJa ( A ) 
• Y* , ^ a3 li? a^ bdx I Ijjfc dxS* a^x • ii* j ^*/ULo ^x- I 

t f C t 

iili? e^u>l . Je j^fl ^j-o jLloI ^ * ^\jjj\ lajL^J ^ 0 * *uJu5" ciJy ( ^ ) 

. l 5‘^’ I ItAA) 

^ i , V A*£*j*mJ L5 < ^ ^ 1 a -0 L^» Ij c«9A3 ( \ * ) 

. ojJL) I i-JljN , 0 jj^-o j^j &-L> Ij JuJU jjj-d Jju |*^**4»l IJjb "*S j> ii U? 

^ ^ ® ^j-u-Lol 4^3 iiJ Y * * AJcJjlS' (iJ jJ ( \ N ) 

. I fi-LC- 13 | Jw^2 J Lo-U-C- I *&£ j> ^3 ll? Jc>- J I ( id^a I Jj I ^^ix. 

£ c c 

J^-° j^l da> ^^Lc. 0 ajJLx5" |^4*> cJji ( \ Y ) 

^ ^1 U. «> > i> ^1 ^1 v-i ^ 

.oiHJI ^1 3 jju Lo-Ux. pJ 4 JJL 3 aJai ^ix 5j^>lj i-JU ^Liaijl 


I^£^j[jl5\ cd till I t ^ | 







Principle of work and energy : &Ualt j JLA1I 1^4 

^3 t 43^1aJI Lf0»*3 j^\ <^3 \)?j ^JjCoJ! ^ 4iUI 3^JL«JI ^3 L l^ ? jX 

. )&> ^J«X ZJ l> 

I IjLft I ^ 6^3 ^-*j L> jlaAnA^a ^2> ^^Jlc. Jm^mJU i liJJjJ 

j iL* & = !x*J*^f 1 I A^X ( ^ ) 

>%J) ^*-W> t$j I I j jx | fr^,UA^> I ( I ) 

^ 6 j^— ifl J I \jj JjJL-Jl I ^ I ^jjj 

j I ^ I<Aj ALo J^X-jJI (^1 t (f ) ^)J (j) <j-o JLJLxjVI 

( V\ J5Li ) . >u iw>_>)l dzxD\ X>i-I 

. ( j) ^jll -U£ aj£ j> iili? ,_$! . ^ij*JL) iXjo/ifl 2S jt LI iSll? .i? 

- - ^ d d 

as*Sj> <_£ * Liajl f JJLc X iili? ^! < |«mu^>JJ i*jl$JI <X iiU? J? 

I OTC--UJ i ^ i i5” 1 jJlf (^JJI I Ja^JJ J 1 ^-° jjo- j 

;l L 5 ijJii I <i_?wcl ^ j~^r I (j«“ L»Jt) I i *— <-y jjJ I ^yJlt A_y 1 ^ d | dJaxJJ I JlLc *lL>o*J I_j 

: LujJ . tj »J>jJI 
\ 


Y S > v N 
l£l -^7 = ( r tel — ) 

J T T ^ i 


v tef T =i> 
J J? J 


e j 


£ i 


'O J 
\ 


^ ^ -u J ^ ^ ^ J 


£ Y x fif- 


t x (>d) = 
^UJI jjjliJI ,j-» 


(>) 



i? = -> d 
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j-a (( £> S/jll SjiJI SjJi ^jLaJ i5* iilkJ ^LojJI ^JLcJI Jjjua )) jl ^1 

* * 

: jl * <^>l 


* 

Cl?” 

'O J 

: ( N ) ^-0 iiT}L*JI bib 2J jlic 

J* $ 1 ? s 

o S os 

s 

jA*& = ( ^ “ J? ) jl 

o S 


XS> 1sj[j l^ j i -L>lj ZJIjJI bib jl ( jZ - i?) aJIjJl) <LjLojJI iiuJLtl ^Ijuul jLf Uj 


oi 


Li 


ft# 


(V) CuU = ^ — J? 

jju& aj I 4. 1^ I jss> ( — J ? ) <U I jJ I i-o«^ !> L CuUJI 2^ (j\ju 

. (i*j cJ-L Ji SjiJI j£j jJ) j}l^ = J# 4 . J? = J? jL5" 

C-uIj = . J? . * . 

• ( ^ ) Cu L^J I Ij 

. J* = - J* 

(n ^=. 0 *-^ 


• c£^b iilkJlj l-L-o j y£ S I <LT}L*JI j*ju 

£^j-° L^l <yl^l o-° -Ux ^ ^rJcdl » 

. a yyu*? jl I ji* jjj i> U V ^ I * 1 4J3**) \jj Jji^I I JJL*J I 

U ** iQ * iili? ^LJ oI-L>j.j^J jl (V*) ^Ijlk^J JLLc <ul ia>^jj 

. Jbi^JI (j-u L j oIj>j 


Cj1\H I 4 ^ | 






A-* A j' t l ij U? jli 4 tjuJU iLC j*j La jA AjiS j> lju lil 

.iJlju/lfl *sS j> iiU> ^jLj 
: jUjJI 

* UaJ yUaJI JjjJU JjLiJI jU ( ^^yLtaJI JjJI jl Ic 

£ * 

. Ajlyl <— jA j .J? = J? jl «_$! jjuff — .Jff— J? . ' . 

:2Vft« 

F A * 

j— -> jV I i-wjiLLf aUiX ^)l cijjull i 5 " j> ^jJLc ij*wAdl &a& LlJ? lil 

a i x> *lx 5 " j> ll? Li^ ^ I ^i>j^ * Uj I L» JJLt Ojjwl I j> ^3 <j 1 L* ji> 

^ t * 

. Ij^Ij^JcJU-I^ ic j*Jl jIjua jl cUi jA iU jA £ LjI ^a>j1I 

: (M JUL. 

iilt aUwV ^JuJI ^kdl iS>l J j_Aj)l iWjb if^JI Jm, o;JJ1 j^UJI r J^-l 
*_AI (£»l— **i +z£j> iiLkJ Jjaa jl (jAj iil ^a-M.J-1 iS" ^ 

. ss>jj;l«ji 

J* 

: iaIUJI jA jAj)l aTST* ic^-JI Ju& jJcJ\ xJkX» 

AJ ^ + t = £ 

^ * 1 1 aIs^ iU I A h JV ^C j >,M 1 1 iLja|* ! iOLaLaiJI c ^ ^ 4 jA^J I 4J 

«^^*l ^jlj^ ^■ >' ■ 7 . 1 I j < X c jjt. ^ = <ujIju/^! aJsumJJI xs. ^c 

. ^1 aJU- CjJt^ ^jJI 

- ' ' 

( -o > + £, ) ef — = ef — = J> . *. 

• r r 

^ j 

_> ( >u _p- + £,)Vxef = . • . 

y -o i 
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. 6 I I L ^a J I ^ £*.*> ~ _£>r £^J £j ^ S ^3 

1 * s 


. aS" j&m U a^^mJI 1 6 ija) I *ijj3 — ^ ^ — 


Aj _* 


: (Y.) JLU 

t «■ 

I I t*3 jjJLi I aJ ^3 *&> [j V ^3 a^a- j -uJ I cJNj A3 >^*b) I 3 L>u^f A3 U 2 J \j I I *L— a ^■L^vJLw. I 

£ C- M 

. AJCj UiJ I A^ws ^ j*^ i A*tJ 3 I AbL^A L> 

»KI 


AS ’ j*m} \j A 1 i ^ ^ ^ ' AS J *>S ^ ^ ^ '•' ^ I Lmi IvtJlJ I ^ ( _^- « * S% ^3**^ 

. c ^J ^xJ I ^ 1^ JLylju/ifl 

: ^JlgJI ^Ijilj'il (jru a£ ji - 1 cf Lc (V) 

J> = • i? “ i? 

Y > Y N 

<-i i> - £d — - £d — ••• 

Y Y 

_J> £j = -l? 


Y > Y N 

o ^ d = T £ef — - Y £d — .*. 

•YY 

Y 

— iJjUIl fti » SAj^AJ 

Y = r £- V £v- 

. 1 ^ V as>j*m J I <L$^ja 1 I <£JS^ 1 a) 1 y 


: (r) Jli- 

^Jlc w vil^oaMU ^ ^ * * asj**j ^7 Y * • l ^.v Lv < <u^L ? j ^.■JiU? I 

(- 

. Ajuij 5 jaJI &.aa a-^L^jJI a^* j^» &3L0 *Lo^ULo £^3 ^ I aJLo -^^1 < V * 


(f =s 

rn 


t JaJLU 1 1 ^ | 







( VY 


S*o j Hi I 6 ^-3 jl^AiLo -» t 4*^3 O I jJ I cy t 

6 ji I Lc * Y * = o I L->»aJ ^ I j^JLo 

. S>lj*il &L^I ^ J***s S^jlill 

c 

: JM Uam^UJ □L, 6jiJI ^J-Lj (^*i)l Jbi^iJI jli 

r Y* - = r xyt - = oi 
: J >U-I Jl J^>Ji)l julc S5* Silt 

^jl u > . X VI = Y 0 . • X i* ♦ ) x Y - • x-^ = f J* 

. ( £> / 6*4>j ^1 J Sx I Ja>^f ) 

: o £*S?jll JlLc- SS" Sill? 

. l»4£ ^3 4*^L*> 4 *^ ? L^jJ 1 j A+ & 

: S-^L^JI S^^ Sill? ^3 ^-JcJI 
^1"'- X '.''-= f-J> 

J‘= J’ •■• 

. Y- - = u \ • xVI-.'. 


^li '\ • X A = 


\\ 


\ . xU 


r. 


: U) JU- 

IfwLJ ZjjI^i t yLiSll ^^Jlc J-JI jS^A J-^> jS\ i a> i Js. -kj-^J Y • Asks' djj 

lju-4 |»Ijl?cl»/L! (Jj-t-uJII ^jLc ^jLs-ol o iiL^> ^ki ■*■* jl - L *-; (•-“■’M . V- 

. SilkJ I j JJuiJI 
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j ^ I b I J l*^J 

i ^ a-^ 4 m J U J I 4 ^cjd l ^ I LJiJ I ^ 

* ^ ^ ^ b a 1 1 U l I ^j 

b j * Q iJmLa-J I 6 »L^— ^ I 6 j^ .fl 1 1 

i ji*\ A-Jx ^£»i)l c !^ 0 <L>j(jJU 

IjliLoj JjJ^JU ^JjL*Mii*^f A ^ .>^-^ 6 ^ jL) 1 b>XJb {j ^ s ^3 

iL*_t jIjla -4 j , , „i„.j.l iLi” ef c^> Y • L> j fif 

. (vr) J 5 Li i-Js-jVl ^14.1 

c 

• d ^ ^ ^ I A^ I £ Lu I 6 I d^b aJ « ^ »— > I ^JLtehJ I 

J x ( r. l>^ef)=,ji 
\ 

0 x ( — x VAx r ) = 

r 

£ 

( J_*> j I ) • cyjy ^ ^ ■ = 

JjJuil JJLiJI = islt ^ . . 

u- = - £, d — • . 

V 

tv = V x r. xl .-. 
c r 

n = r t ••• 

c «■ 

{jjb j Llo I 0 ^23 Ji jj-Xj j I Jju 1 Iff (jJj&JJ ^zJ I <Lx j-mJ I O / ^£-0 V = £, . “ . 

: ( 0 ) JlLi 

| 1 - - I 4 X I . jJwO \ ^X LjL>^ I L-d AioJfr «*LX- 

(■ 

Li ^o^Ulo 6 ^^ I I ^IkAjLd ^jU L >a J x 6 *\xl£ I I l«A£ Lfj 

• N , 0 ^ £3 Lu^ j 


^ ^jLU I cJliil 1 1 ^ /^t | 








( Vi ) 


J" 

I j i Lj L LLa 1 

6 b£ I j Lj I jj j Lj j_i I ^Lc- Jj * I ^Lc «lLwo 

^ tf- 

J^-^J i JJJ^ j-° * 
i5" jJ- ^j^JU jLL> 6jJ j ji l> j U jIjJLo j 

. ^ Ifcjljid ^5LJj j <uJlc 

t 4 J Ac Us ^ Aq^ |»i <. 4 ^ ^ I ^ t- Lu I JjjJ I ^J> i>i >"i 1 1 


J x (^~jiL>jd)= L ) i 

N 

J x ( ^ r x VAx • , f ) = 


J 


j - va x . ,r = 


*La_j LaI 1 6 ^ ^aJaj ^ a) I ^J*aAuJ I (J^-^ A , o ^ — (J 


j^>N,r6 = N.o^-^,Ax.,r = ^.-. 


= . J? - J? .'. 

> 

> , ro = >- r t'TXy/. 


d> / ^f = £.', 


^ = t £.-. 
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r "\ 

1 

<jj+£-\ j-LaH £++*■> p +A* ~* * J*> <y d <uJx5 d j^jj ( N ) 

' , ^> + ^kJ + (= ^ : ^*515 j-ajJI 

'“■*■’ 15 jA.^ -\J I JJX i5 _ i ^dJ A ; 1 1 6 ji} I jji j I CJ I j 1 I JlS> ~iS J> i5 U? j^X 

t £lf j Lm *J 

: 4-^ ^jLjJI iiULtlj l-L-o ^ J&CLjj I 5jc 

*s£j> iiU? (>t jLul N • ^AJs j\ {y> k i u^J ( *^5 > *xU5 t^Jy ( Y ) 

• j» l^k~£?*if I tiLlij (_jix j^5j LsJlLc 

d» / jZ* SO. ~is.j*M. j Ja}i\ ^k** ^Jx ^JxS? C-J ij |*> Y • • *xL5 ois ( f ) 

• cJiiJI A faa . i jbul S • , t < JLc j^5j L«Jlx <u 5 ^> isli? yb UJ 

o*Ai ^ C4 j i * * eJjji ( t ) 

Lo-LLC y> iSll? dU*i5j iyljJuVI J> iili? Jix .O / jd-o 0 A£.j*mj 

. J*j% r Lk^fl 

OjJL^A’Li ( j-d ( ^-Lc ( o / YU i-Cj-^u ^> Y * * l^dvjT j cJLil?l ( 0 ) 

fij jJLo I aSj^ I Loj LLo 5 jj jl > j I * ^.yi Y * c 1 ^ * 

<■ 

. 4JJ Lj I^jI jJu 

Jox L? lx L^s OjJixwli ^ <L*jai ^^Ix d>/ V • • ixj*«j lliil k^L?; ciiikl (*\) 

‘'. ' " ^ Cr 4 OJX (^Jx ix^**JI jjrfXij <l^j CJ i JU?I li! . ^ t ... A 

£ 

• i^jUll jl JffjfiJ eiXfll I 4 J £j*J ^1 ix j-JI ^ Li » |***r “\ 

&’*’ c4 ^ O^AJLwli y-liJI <Jj_fe ^jix eJ / ^La f • • ix 2^s> Lu? j <"- a >M (V) 
u**- 1 cr 4 c 4 <l - 4 jl-itaa jlk? jl ^yjl ix j-^JI ^ys L_s < ^ TV 

r ? n 

Yio 

v S ^ 


£jl 5 [jl 5 \ l h . I 







$ Ij j Ul I j I I I j S S m j ^S> (*— V* tS*&+n c « ■ ■ * » ~^ “ I 


sJl> j L^J^o mjfi i i + V — £, 




o • • 


(A) 


. I Ijjb iS j> iiU? tTLCj i <Lfcj**JI jljAAj jl-LaL aJ Oa 

t- 

^Jl>l^ O JsLLuj li cil*-o-*-u j> L> ^Lp O / jJ^o A * * ix-j-MU 4*t£»Uj j c.<JLLI? I ( N ) 

jj*L> ^^Lp ^ ^ — ** I^JlJI C-Jill? I lili . 1 ^ ^ A p <^1p 

jJai jJI <LP j-t-u Jj*jl . 4JL9 ^JL>li j*-mj N Jj^M ^>U*I SiLo <juaAj 

. O-uJli-l ^ iJol j i5* <LojU-o jL LJ*p < j>U-l ^ 

I 4 U? ijjljj ^ 1 «P j^-mJI (J ^ -0 j-*^I <^lp o -0 ^ ■*^» > 1 ? * ^ ( ) * ) 

p 

. 6j Lm**o I^j »LLP I &£-jm ^^3 1 • j*"* ^ * * Lij 

4 J jb (J-JLaI jJLtaJl j£\ Ja> ^1 p £j / jt-MJ V * i-Pj-**^ ^ |^> ^ ) 

c 

Jll SJipU J^ 2 J LaJJLP j«-k*J-l li> l£j> iili? -^>jl . j*-*> ^ 0 * AX-Ujjlj ^ i * * 

^ | J^j k * ^ ^ ^LiJ jl JuLo jJ Lm^o i 

Igj L Lip irfjUtl S j-9 4jJ Ju ^ JJ I J ^-jJl Lo-^ . O / jJL-o V 1 1 6 -LC 

5 ajjIj 

aS J> Jl> J I . ^bjj JiL*J ,^y^- I d£ jX” *L*QJ LaJL I Oo 15" lili . jUloI 0 ^S- LaJ j \j 

i ] 

. dwLpli C 5 ^l LdiA^P 

«■ 

(j* Y * ajJulS* |t-b^ ^Lp jIjJ 0 i jl |tj>^ o ^ * Ifc j I-Uu I ijJ o^j I ( N t ) 

. i jJJiJ I 5 j l^J I J-^ *A> j I . (j-d-a I <^jAJ I ^1 p I 

2s > ^wJI 1^3 . !Jl>Ij Lq^u> Gv-o U j£j Y * L$*Lu Lq»*. 4^ > li|j 

. Sijiiil iilkU oJl> Lo uVj iiU? ^r° l^ • l^J 25" j-^Jll 


«ajlp Y * * aj J L l^ ^ ■ib 44 . > (NY) 


ISLulSLdl 








c?* ^ ^*\ Ujliiu 4$s£ ^ t> 0 Ujji ~tj3 Ojj\ ( ^ 0 ) 

Oj \£ lilj ^ ^ “*■* ^ ® ^ I j I *-*«*» > I — |^*i Y A • ii Lub« >-.«Ua » j ^jjj | 

« Jj .Ale <di£jl . £jj ,jj_>L> ^ *• ^ ^ . Y iiLil LLf! ^ iL£JI 2S js- iili? 

. 6^iJ I j*J b* 

ft c 

( JL»\ Jta . i ( _ r Lt -A>lj ^ , ,. S . r -,. » . ft Ja> \ • . |*> Y • Lj>LJLli’ jij j£ iiJ jjx-t> ( \ ^ ) 

‘ V^wr^l (_ff^ c - / (*— Y 1 * it) / |t-M> 0 • LAjULo ^JiLAA-a OjaL^I 

iilkj j*— ^ . ^iL^ajJI Xxj l»L>|j L>_^ r j(j ^£JI tu jS I jli 

. |>a1^2aJL aijiill 

CwOk^li . kiil > U* r , *\ £tfc,l ^ N . - Ifds* S / eJak, ( \ V) 
I ^Uk^D ij^si l 4^>> <y ^aaJI £L lili . JLcI ^1 ll_J _, ojujIj 

ft 

• Sj^JI l^JJJjl ^1 iiUll Jt>jl . N , ^*\ 

tr'^l (>» i>«-t Lr 1 - 4 £• , ^ ^UjjI ^ j>\j jl? is jk> ckLJ ( > A) 

ii^kJJ tSjStA I kc^-JI Jlc. . |^a \ • iiLJl ^jSfl L-J j i . . ^-l-< 

kajlia I jSj ^LaJI o^iill 2S ^ I iill» UaJ j^c , 5 jkL_a -I ^ .-. VI jl*j t .•Llj 

•^1 


s 

YiV 

v S ^ 


I^£^j[jl5\ JjJLU I t ^ | 







potential Energy : £u9 jll 2 Ua 

( I ) j . JaiLI life U j Jap- 

, _^p , *j iJL^JI ilipJJI JLLft {^j) i ji~i» = -u iiapJJI -U£ ^ ... J -l 

c# Lt jy»_JpjJll J-Le ) ,- ^ .. »-4 -l (j-— 

JlLJ*JI ^ ^ 6ji)l lk^\jj JjiJU <j- ‘ 

. (Vo) JKiy^l^ 

— I 1— . . 

. iKJij* 


jjuaJl aIzAj 

^ U 2 J 




^jLj UgJl >«/ j ^ f*-**4J Oj-*j 

dJjb Jl^ aJLl?*J ^JJI J-® Lgjl ^^Lc- 6yjll SjjiJI <Lk^ljJ J^i-uJI 

. 2£ ji - 1 <lJI£ d^JL^ (jJJI *Ju «J l 1 Jail CjU rfUa^JJI 


j^jJjL^Jll Jail (j) LxjIj jLlpxj 4 iiltJ L ^{jJ\ j-j-j-^jJI 

. (o) ^d?jJI JtlC- ^J^jJI iilt ^il d>j^ (^JJI 

j u Q ^ ^ : v-itydl ^ 

: jl jd?jJI Jilt oj ^ ^ £daL> 

aI^a t " (j) aUoA\ ^am) (iiJJJj 4 jJUai\ ^jLJ (j) 5jjldJI ^tiuJI -U£ ^d?pl iiU? ” N 

* " ^^jJI iSlla) jjLaJI 

i 5 It 4 ^SuJ’ 4 Uajj j^Jcj £*J\ iSlt jli jd^)l iiUaJ ji^aJI ikaJ Uj*i lil - Y 

(t ) ^jl-^J^fl ^J^jjl j*£> | t- J ^** i I |^d?J 

j t o ^ = * * * 

j 1 O ^ “ J v o ^ ^ ~ • 

( j t _ j v ) O ■t? = 
t vo ^ = 
ot o ^ “ = 
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I ^ d^HJI Ah*v\jj ^J^aJU ^JhAAuJI — f ^ ^p 

M^vie^^i (n 


u* 


t- 

jj> ^jl ^JIjcJ j-o <dULxjl jll c- iili? ^Jcdl " jl Lf 

* & (■ 

J.. « .i. "J f I ■X ^ o q I ^ ^ ^ ^-S* I j yiJ I ^ k . .< l^j I ^Imx-XuJ I Lm/ Lta**j 

« 

: ,jl ^Js. iiUaJlj 

^ = .J? - i? 

c- 4 c 

jl cro^>^l uui^JI ij jlHx 

( % — ) — — . J? ~ i? 

: ol I 


+ J? — + J? 


U2J [j I I Jul ^ I 

f s 

* 0 ^ O ^2*J <0*^LxJ I 6 A& I 3 ^ ■^x.u^JJ -» Lc ( | ) jJ I (J 15* Ll^ 


" tf>UU lllJ JJa, ^Ij I " 


i xj li? ^«Li olj>j 

A™3 Li?^a Ii 7j I g'jrfjlvbd j ^ ut fl t 1 ^ L^S—3 ^)l I 3-3 li? ^ 

.tf>l 

: i»U Xk>^L* 

* <• ^ «• 

^yJLc jli> ( i^UJI A^iLLI iUfcX. j_J 1 j c^ OjIaI 3_^J ^Jl ii” ^-1 x*u I ji jl lc 

. jjJjj'il JJx" £-Js> jJ I iiliaj ji-^JI ^iaiiJ " jL^j»l 


i^£^j[jl 5 \ ljJ [jl 5 \ l h . I 






: (\) JUU 


iijUJI i-jiU-l iUtfc j*jtj C*^ Cm \ J S J?CJ d AiLS" Ojiiu jJsj iiti? u- 

J*l 

UmwIj *bJ^j i J p I— fl- 1 jl < tm ^^‘ t 

•>** 

^jmA\ £« ciji-aiL jUI iju ) I jJI Jail ^?LaJ J J-£ ( ^j) iilkJ j i . r^ ll d f? fl > jUio 

. (vn) js^ ur^bu ^iiSn 

<J S d - = & 0 i>" l*® <_?* <-jjJAll cM "»JjM 
: jli f jllc iili? oJlS" lil ( aJ^c- jIaLo j <^**> ) 

\j i Q v = -vi* 

d J - = \J t 

( d J - ) O ^ jd - ) = ^ •'• 

J j d = -^ •'• 

:ol J 


A jdV 


y y 


( VI JiLi ) 

^Lij jl ^ cJjJiill jJj J~^>1> Lo ^^j-o -U-t ^^1 jJI cijlill 

. M j& ji I jl I I a* 

: (Y) Jit. 

oLu^li & / jA-° ^ C 5 ^'^ 1 *^ 1 . J 

^jj LJ I Igj ijJ j^w j 15 * I it j-bJ I L* . I {j* jCLa Y * * * ^AjJ j I ^it \Ik A& 

^ 0A4JI LL*I ^ I? ^ 

j^-i 

: ( j) oIaJI iiaiJ JlLc ^ 3 jJ I 2iQ? 


ISLiilSLdl 


Yo- 













(t) 0 J 4 JI -U-c. 23 li? 

J s d = 

t l^> jJL5UL jjLo ^jjl^aJI *lLxS* <iJ Cm> 

y £ 

O / jjwd *ij^>jJ La/ULo gLwJ r^ j^f I A^jSLM JlUcX jIjlLo j 

^•■t... = Jc 

: iilkllj ^Am*J I I bX*» 0 lv* 


y//y///////////////////s//. 
( vv ) 


> ^ 

. -v^ + * . £, el + *£, ef — 

\ N 

+ Y £, <d — = J j d + T t d — • ' • 

Y .e = Jj v + v £.-. 
J^- v .e = Y t--. 

r S • X N Y . A = Y- . • x ^ ,A x Y - r (U- • ) = 


o / ^ \ r^ = || e 

: (r) JU* 

e f- p 

cr^ tM J. J-w« j-il Ja> 2JQ> 

. L^J I f v U. I AvL^_C Ij 

J±l 

^ • o^j*^ l j"fr l-i* ^Uj jl J 1 ^ .... , > JJ |»Lc j-o { 

t * 

. A*> J-OJ j| ^0 &J>-J 

c (■ 

ijr 1 * I ^g j -l^aJJ J_;«a j_d1 Ja> aJsij jjlc ( ^ j) iilkJ jSl * aJI jLkij 

. (VA) Jiw Li” 5_aiS?l 


3jJ LU 1 1 ^ /^t | 







. t ■ ■ ..1 1 ILS d i LuiU-l j\j1a j L~> j& l> i d IfcjLiLj 

j ( ji l> j d ) = -l? 

: jli t JLLc iill? ^ -d* CJl5” lit 

t O i? = 



( VA JSLi ) 


d ( 


J 

J> l> 


J 

i S ^ ^ ~ <J \J t — \J t 

) O d(j*Wid) = -d*-'- 
d O d J S ef = 


J i d = -^ 


: jl jl 

J^?L> Lo ^ayA JJLt jj*»Lol J— ** LS^ ^ iSli? 

^j'il ^lau* ^ ti* ^LiJjl ^ oJj v > j^ a 

: (i) Jli* 

J-d! ( _jJlol J-y> ySi Ja> V 0 iiLuJ> j»l^> (J^J £ djj |*M> A*d? 

• J_?4-L <<uug > j iili? iiLjJI <»■»■'■>>■ > I i f • l$— Li ijjljj 

J^-l 

. — =: I is li? ^5 & v LjJ l 

• - J id = 

V- l> • ,Vo x VA x t = 

M , V = 
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( 0 - 1 ) L«J^ 

Ijji-o {jj* I T * fAjj j\ ( Js> $j>y> f> * ajJLxS* 23 \b c^ 4 >? ( \ ) 

.J^LLdbUI 

I J»AjLo J^l ** jJ-d |*AA* V * j! ^Ix ^ 4X1*^ 43 li? C**b44> I ( V ) 

* £j*^l dljul> I 

fj£*o 0 * ^AJu j I ^J| fj^Lo ^ 0 * ^IaJj I j-° I j 1 * 0 * * l^Jjj 4 > $ j-«x 5 Ua oJa Jfc ( Y* ) 

! j 43 lia ^ jJuj I j IjJLo jjb Lj . j*)i I ^Ja** j-o 

£ ^ £ £ 

**-*"* & O ^ 0 * 4 jjj Lomu^jv (jp+JJ £ 3 j ( £ ) 

! ^ ui -1 £*iaj 4 iSUa oLjJI Lo . <j^j^l jLul 1 ^Uj jl 

£ £ £ 

^ c5^ 1 iS j **** ^ lW -0 ^ Ja> ^lx A * ii L^o TO. &jSj£ ^,..*> !?*,&> ( o ) 

^ 4 a*I^j 43 (Ja ^3 La . *\ * l^*c L *3 4 jjI^j 

£ £ 

<^X (j-w-Lo I ^ jJLma! I Ja> ( b ^£' ^ V * 43 L^u^a & Y 4 jJj ^ - u <- > ( *\ ) 

£ Q (i 

. 4 ^ 5 " ii Ua ^ oLjJI c^ 4 >l . f * If^Li Ljlj^ c yii^l 


£ £ £ 

lilj i<l*J?j iili? ^>jl . ,j>j*^l I jZa \ 0 ^LaJ jl ^^Jlt ^j^a>y> ^s*£ 6 jllL 5 ” ( V) 

^X- J i-JLo I 0 ^[jUj I ^Ax L^OwLX 4 xS^j-> iiliaj 43 Ua » 4 ^^l 3 L^> (Mjl^ I k* ^ 

^ > VO J I Jio 4ki" 43 jia ^3 |t*y* ^ * 4 J !a^.> j^sJJ ll?,^ M4 # » Jj JLu ( A ) 

^ 0 

: jl>jI -N Y * L^-uLi Ljlj 

. 4La x u ^ l fs. jLJll LI4J ^jJI 43 U? SiUj : Vjl 

. j LmJI I l.jL/t.zlo mUx 4 Jl^J I 4 x j++> * L«j U 


/V =s 

Yor 

iv ^ 


I^£^j[jl5\ £jl5 [jl5\ l h . 1 







. ^ I 

{ ja'j o ^1 1 ^ -r ?o |*-a*> -vj* V + ^ ^ = i? ^ ^ ^ 

: ii*)L*JL |*-**^dJ £*^il 4 ^-X-« jlSj < ^ 

I^j>JL) £*^JI iill? ^ ^JcJI ^***>1 . X>* ( N + ^-oV) + ^ ( V + Y ^j f ) = j 

. ^lJUcJL * ^xl L j jLuw 4 ^jj-jJL L ^ 4, ^ a^ \p jL-fco 
1 $ :c cJtf ISli ^JL> <^1 j ^Ij-J^l ij-o-c jJjJj - l $ vlx S ^ ^JiL> ( ^ * ) 


|3» I 


LpS j> <=■ JU ® ^X— 0 £- , A 4-9 L ma^Q C* <J 1^^/^vr 

. 2S jX. I * Lj I ILoj Lil I j-° Jj ^*4 1 I 2i U 2 J I j I 


ISLulSLdl 













: Jj^l jP 

b^-jl % UfLp uy 43Ldlj j3 jJ T ♦ i jJ V * U*jlwlia OL>jl j^a Obj3 (f 
. jjpUas* gy*lPM J Ob ^ aJI : U b . Jb-\j dlP! J Ob^ll : *^jl : ^uJbM J 

[ Jj^' 0* (^^V,o c jJjJ £ * c JjSll jp o c jJjJ> • * ] 

dlSd?-^i Jjabw <J^p (V 

go J *Uj dlSd^l J^bta j °r ♦ IfMilJ ^Sll (jlp Jy: cP ^ (J) <bjj 

t ) 

j£ is^h ijjz*** <J I^Up JaP j cPj 2 ^! j^- M 5 ' Jif <uy jl y cPjd*i cP js~dl 

. ^ ^d-1 Od*>j jjIp <d*P J ^—"Jrl ^^P j$* <S J-«a 1 Ja£ 

<^j£*dl ^^P^ (Wb) c£js~dl Ji~aS (*ijl) 

rV + n i - ryp 


0) 


[-> 


^r 




] 


(^-C A)4* &id3 y^Jb l^ajP Olf j (T C ^)f *k5Jl O^P ^NJ^ 0 - r\>> J = O 3j£)l yjj (f (Y) 
[ T ] . J cybJi wi?-jf ^ Y — ^jLvj 

Cp j2Jl ^ 4 P j^jP 01 laj^Jl j ilil^Jl kjjjJl y^i (^ 

<y 4 — ijaj> J ^jdd ^Ij JaJb- ^Js> I A3jk) jSj y ^1 j lP J J d jk <-> f ^ k?.;.a djj 

\ 

<w~OaiiJl J*a <bjlj 015* 1513 y cPjd»u t ^O aill ^ j 1 ^~j dl£s»-*il Jjobca <yaM Jpj\ ^Js* 

J — 55 l^a jIaj cb v-J jkJl ja <w*ya£)l ^Js- dxO 0*^1 ^ Ui y = Jfc lib 4ibU)l j* ^1 J\ 

r 

[^ J y ^ j^ip daiJ\] JWj3^ dL5>j j^P (ww^adl O^So ^yaiJi Ojj OjJ3 


: C ij^\ ^ (t 

jS^a jjJj 01 J <U^2^La <J j5 Jj <0^ ) * <bjjj * <J jk ^ | 

. ^*» . ^ ) Y ^ js~*a J ^1 jijl ( wy jaiJl ^lp y\ t 4i^k J^P C-jIj J-Afl-a J j?- 

. Ojt jxll J ^ c ^y adl J-^a Jjtj'j u-yjaill Ojj cPj^l t ^bP J-^aill J*3 01 ^^Ip 

[ cM J! jt c> f Jl °^ • 1 

# ( a 

^S> Ui ^UP j^Jd & 0 * Y * <0 ji? t (^i* 

V* <bjj Jjfj *^9 1^13 ^ j^*Jl ci jkjl Jp ^a O J^i\ Jju>j f jP jj> Y l/wL?-l wbu» 

: ^j' • ^ y 1 1 br° cpk- 

. f Jjs> J^r j5l 0 j£j UwLp ^jdl ^yp c^d®^' ^ j : Sljl 

. ^jdi oi Oji Jjt jli oi jSo? 43L^ ^j^i : yb 

, i_ 

[l^ r aljia^Ay=cic 0b Y * = y \f c ^s5" Ob > * * = ^ \f ] 




ISLulSLdl 


Yol 










: j£i)l j(t (t) 

— i J f\yr jiS <2)Y t < 2)0 OblsT ciajj 

C- !ai^-j t $.LwvU 5 ^U- jS Ja^ 

tits 0L*>?j JajM Oi JS\ Alb- <J 4P 

. 0 y ^5 ap y 

^ Ip JaiwaJl OIS* li}j c AP yjfcl AS* y 4Jb>tP 

4^*3 Jj*-jl3 y jJ ^ ^ Y 5 JJ^ 

[j^t = <*) . '&!( i,t =«■] 

^l^irjL^Jl Jj& Ijla -u„ftU ij Jl *-a* J»i $yr y> Vf,e <fcJsS” jA (V 

: a/ 2' o^U-l J 
. LfU Jjwalt OlT lit : ^ j\ 

. yUt Jl Ltj ^ / £ * l&jUJLo Ataxia AJbju Jju4 all ilyMi) : LJb 

. JjLaI Jj L*»tj ^ ^ ^ £ ♦ IfcjUjLa 4dax*a Alsruu JjwiU & j£ \i\ \ bJ\jf 

[^s & nr 4 A£ 4 vr,* ] 



: 3jJih c3y (f (0) 

jj— j jkll 4—ajbLa 5yS aJ c^Lx? yisl y ^1 p ULa?- Y * l^xJT 5jJij Y IjxlxS* 3 jL*o i3 yxj 

U-* / ^ ^ % y Jj ^ kJt tJLa ,JIp 3jL*JJ APy yaSf CJlT lib . APyJt yoia y b^k aT yJJ 

a “Y" 1 . / ^S' ^ A AP j ^j *} ytsj UwUp djLwvvJJ ^p aa^IaIj o y y^u^a wb 

[ c«a . S % % % % t jj . ap ^ wJ\ oJL& wUp 3 jLwvvJ^ aS^ 

A 

Ja^- ol£t Jj (M cT^' Jl Y ♦ * (^ 

TUm^J LoJjiP \>Xm 43lla ^ P ^ jJaj . O / * 4Pj**J ^bA j 1 ^^ 

[ ^ jl g V * ] . o / ^ ^ A axp 


JjL^Jl *X5rji . O 3 j3 juIxj OIT + ^vP 3 *0 £ = <*j 4^-1 j\ te&Aj Y aJL^ ^ y^t (I O) 

. 4JliJb O c y js^Jb O 4 ylb L^>Ua Ob Uip aS^ y yylj Jbu 3 yJl ddA y 

[ Jj* tel ] 

(J y-\ & j£j C^wlk^l lil3 o/^iY' Y b&yjbLa APj^o JajP J ii ytxj ^\y Y ® * b^xJLxS^ 3 £ (^ 

; JL^-jt . bw ^ly-0 0 * IgaisS - ' k£ La 

^ ^ 4 / ^ » b»> ^ % J . ^oLyi?.rt.h iAa) Laj^ aT AP^ vbJl ^ 

[ AA ♦ ♦ * ] . ^UaJt 3^ ja&\ j^-\ A3lt> ( Ub ) 

[ybY * * % ] .^U^Jl Aki- y ^Y * AdU^a jJaij 0? Jbu ^ *Jri Aaj'AJ' A^ jlSLl 5 j5 ( lilb ) 



y ^ jLU I OjJ LU 1 1 * i^s\ | 











J ip J «05- jJi ^ ^ t jjJUUu* r\j^ J i f\y> J d (T lit (t (^ ) 

. ( Y t > ) = t &Ul .Up £ - f\y f = o OjillOji! v_~J jJi 
,kp gip (^) 4kpJ\ ja JaiLJt i JA*]I Jjk jvP f (-?) SiaiiU iL~JU a o-U ^jp as^m O^-jt 
[ Jjk 3.1?- j <i t,)«-] • 

: h jl j iJ^P (V 

Otiji cSjs~A' J ^P Ojj! j jAP lS ^ j*)P 1 • ** jj (*— P" £-^J 

. US“L j JJai °Y Y * Lg^oLJ Ajj'j W$ij O' j^oP jJ jJ £ * i t • l/j'Jiu 

. °r • jP Jij v£ <P J^' J (•—£■' OH (J) kj'j ^ c -> 5 ' 

yual g\*3 c job j> t * o jaJl C-Jb c bb oy>^' J t t d = J Olf lij J 

[ ^Y * + Y * ) ] 4 dytj (J g^Sh j'b&a 


l^Jbd gJlab- [J* £*>J J <w~ * £iih g&gj Jiyj ) * * <bjjj 0 * d ^ t (t (Y) 
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